DOCUMENT RESUME 



ED 07a 962 



HE 003 940 



TITLE 



INSTITUTION 
REPORT NO 
PUB DATE 
NOTE 

AVAILABLE FROM 



EDRS PRICE 
DESCRIPTORS 



Federal Funds for Research Development and Other 
Scientific Activities. Fiscal Years 1971, 1972, and 
1973. Vol. 21. 

National Science Foundation, Washington, D. C. 

KFS-72-317 

Aug 7 2 

216p. 

Superv r :endent of Documents, U. S. 
Printing Office, Washington, D. C. 



Government 
20402 ($2.75) 



MF-$0.65 HC-$9.87 

Educational Finance; ^Educational Research; ^Federal 
Aid; ^Financial Support; ^Higher Education; ^Research 
and Development Centers 



ABSTRACT 

This report provides comp 
information on the size and scope of fede 
development and the types of institutions 
funds are directed. Some of the highlight 
an upward trend since i970 in federal RSD 
1973 budget; (2) the 1973 basic research 
total $2.6 billion^ and applied research 
$4e7 billion-record highs for both catego 
approximately 74% of the federal RSD tota 
to extramural performers; (4) the share f 
R6D p^^rformer, will have declined from a 
in 1973; and (5) universities and college 
12% of the federal RSD total in 1973, as 
(Author/HS) 



rehensive statistical 

ral funding for research and 

and purposes to which such 
s of the report include: (1) 

support is indicated in the 
obligations are expected to 
obligations are estimated at 
ries; (3) in 1973 
1 is expected to be directed 
or industry, the principal 
high of 66% in 1963 to 52% 
s are expected to represent 
compared with 7% in 19 63, 



I 



FILMED FROM BEST AVAILABLE COPY 



Related Publications 



Title 



NSr No. 



Price 



Science Resources Studies HighfighlSj 'Tcdcnil Support to Univer- 
sities and Colleges Reaches $3.5 Billion in FY 1971" 72-316 

Resources for Scientific Activities at Universities and Colleges, 1971 72-315 

An Analysis of Federal R&D Funding by runciion, 1963-73 72-313 

Research and Development in Industry, 1970 72-309 

National Patterns of R&D Resources. Funds and Manpower in the 

United States, 1953-72 / , 72-300 

Federal Funds for Research, Deveioptnent, and Other Scientific 

Activities, Fiscal Years 1970, 1971, and 1972, Vol. XX 71-35 

Scientific Activities of hulependent Nonprofit Institutions,- 1970 , 71-9 



In Press 
In Press- 

$1.00 

$0.50 

$2.00;;| 
. $0.70 ■ 



U S, DEPARTMENT OF HEALTH. 
EDUCATION & WELFARE 
Of*=ICE OF EDUCATION 
THIS DOCUivlTNT HAS BEEN REPRO- 
DUCED EXACTLY AS RECEIVED FROM 
THE PERSON OR ORGAl.'IZATlON ORIG- 
INATING IT POINTS OF VIEW OR OPIN- 
IONS STAfED DO NOT NECESSARILY 
HEPRESENT OFFICIAL OFFICE OF EDU- 
CATION POSITION OR POLICY 



ERIC 



Availability of Publications 

Those publicaiions marked with a price shculd be obtained directly from the Supcrintendenl ^ 
of Documents, U.S. Government Printing Office, Washington, D.C. 20^102. Where no price is 
listed, single copies may bo obtained gratis from the National Science Foundation. 

Washington, D.C. 20550 



(See inside of back cover for Other Science Resources Publications.] 



-4- 
O 

o 



federal 
f u nds for 
research 




and other 

scientific 
activities 

FISCAL YEARS 1971, 1972, and 1973 



I SURVEYS OF SCIENCE 

f RESOURCES SERIES 

•k- ■ - 

I NATIONAL SCIENCE FOUNDATION 






For sale by the Superintendent of Documenta, U.S. Government Printing Office W'lshini^ton, D.C. 20402 - Price $2.75 

Stock Number 3800-00128 



ERIC 



FOREWORD 



This report is the 21st in an annual series that provides comprehensive 
statistical information on the size and scope of Federal funding for research 
and development and the types of institutions and purposes to which such 
funds are directed. It is intended to be used by makers of science policy in 
and out of government, by those who study scientific trends, and by all oth- 
ers interested in the role of science in the Nation. 

The Foundation appreciates the cooperation of the participating Federal 
agencies and their staffs who made special efforts to meet the survey require- 
ments. The report was prepared under the overall guidance of Thomas ]. 
Mills, Director, Division of Science Resources Studies, and the special super- 
vision of Kenneth Sanow, Head, Statistical Surveys and Reports Section. 

H. GuyfordiiStever 
Director 

National Science Foundation 

August 1972 



a ck n o w I e d g me n t s 



This report was prepared in the Division of Science Resources Studies 
under the direction of Benjamin Olsen, Study Director, Government Studies 
Group. Major responsibility for interpr ;ting the data and for organization 
and writing of the report was taken by ,.ane Pugh, Suzanne Sale, and Eleanor 
Stoddard. Dorothy Knott prepared the statistical material. 



in all tables and charts of this report,, details may not add to totals because 
of rounding. Percentages appearing in the text were calculated on the basis 
of thousands of dollars and may differ from percentages based on figures 
rounded to millions of dollars. 
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An upward trend since 1970 in Federal R&D support is indicated in the 
1973 budget. The Federal R&D obligation total (plant excluded) is ex- 
pected. to rise from $1 5.5 billion in fiscal year 1971 to an estimated $16.8 
billion in fiscal year 1 972 and to an all-time high of $1 7.8 billion in fiscal 
year 1973 (p. 1). 

These figures represent rises of 8 percent and 6 percent in 1972 and 1973, 
respectively, and even in constant dollars, an increase of 4 percent in 
1972. Although a price deflator is not yet available for 1973, an increase 
will also probably be shown in constant dollars for that year (p: 1). 

In 1973 basic research obligations are expected to total $2.6 billion, and 
applied research obligations are estimated at $4.7 billion-record highs for 
both these categories. Development support is expected to total $10.5 
billion, still below the previous (1967) high (p. 2). 

Of the $970 million increase in R&D obligations scheduled for 1 973, 
DOp accounts for $400 million and NASA and AEC are each budgeted 
for increases of $67 million. These three agencies make up more than one- 
half of the 1 973 growth (pp. 4 and 5). - 
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• In 1 973 R&D programs of agencies other than DOD, NASA, and AEC are 
expected to increase their aggregate R&D obligations by $436 million, 
with HEW the principal contributor/ accounting for $194 million, fol- 
lowed by NSF ($75 million). Commerce ($55 million), and Interior ($32 
million) (pp. 4 and 5). 

• In 1973 approximately 74 percent of the Federal R&D total ($13.2 bil- 
lion) is expected to be directed to extramural: performers; the remainder 
($4.6 billion) will support work by Federal personnel (p. 8). 

• The share for industry, the principal R&D performer, will have declined 
from a high of 66 percent in 1963 to 52 percent in 1973 (including 
FFRDC's) (p. 8). 

• Universities and colleges are expected to represent 12 percent of the Fed- 
eral R&D total ($2:1 billion): in 1973, compared with 7 percent ($0.9 bil- 
lion) in 1 963 (pp. 7 and 8). 

• California, the leading R&D support State, dropped in its share from 35 
percent of the Federal R&D total in 1963 to 22 percent in 1971 (p.23). 

• Maryland supplanted New York as the second largest recipient of Federal 
R&D funds in 1971 ; New York was followed by Florida, Massachusetts; 
New Jersey, Missouri , Texas, Washington, and Pennsylvania, in that order 

, (p. 23). r 
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INTRODUCTION 



A function of the National Science Foundation is to provide information 
on scientific resources. The Fecyez-a/ Funds series is directed to the specific 
areas of; Federal support of research and development and .scientific and 
technical information activities. This series began with fiscal year 1952 and 
has continued without interruption since that time, widening its scope as 
needs for new data elements became apparent. 

This issue of Federal Funds for Research, Development] and Other Scien- 
tific /I cf/V/Y/es provides data on the R&D programs of 87 Federal agencies 
and agency subdivisions, in terms of both expenditures and obligations for 
agency R&D totals and in terms of obligations for more detailed classes. This 
detail covers character of worl< supported: basic research/applied research, 
and development; performers, of research and development: Federal intra- 
mural, industrial firms, universities and colleges, other nonprofit institutions, 
and others; and research support by fields of science. Obligational data are 
also provided for Federal R&D support in all the States, and scientific and 
technical information activities are reported in obligations by agency. 

The data appearing here are comparable to those included in "Special 
Analysis R, Federal Research and Development Programs'* \n The Budget of 
the United States Government, Fiscal Year 1973. The same definitions for 
research and development and R&D plant are used in both reports, although 
differences do exist since data in this report are based on later information. 
In addition, this report provides detail not shown in the Special Analysis 
(basic research, applied research, performers supported, fields of science, and 
geographic distribution). 

These data were received from Federal agencies during the period March 
through May 1972 in response to a questionnaire formulated and distributed 
by the Foundation in December 1 971 . The Foundation staff assisted agency 
respondents in the interpretation of the survey's concepts and definitions 
and evaluated the responses for clarity and consistency, but the classifica- 
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tion of activities and amounts to be reported were made by the respondents 
themselves. 

Following the format of Federal budgets, data \n the Federal Funds ropovt 
are reported in 3-year cycles. Amounts for 1971 (and all previous years) re- 
flect transactions of a completed fiscal year and, thus, are ''actual." Data for 
1972 and 1 973 are estimates and are subject to reprogramming and other ad- 
ministrative changes instituted after the publication of The Budget, 1973 
and the agency reporting to the National Science Foundation shortly there- 
after. Data for 1973, moreover, are based on agency proposals to undertake 
programs and do not reflect subsequent appropriation, apportionment, or 
allocation decisions. 

Most data reported on R&D activities do not reflect accounting precision. 
A number of R&D programs are not identified as budget line items, although 
many of them, of course, are so identified. Furthermore, most agency rec- 
ords do not classify agency R&D activities into the categories of basic re- 
search, applied research, and development, specifically. The same would 
hold true for fields of science supported. Compensating for this situation, 
however, is the fact that agencies have participated in as many as 21 succes- 
sive annual surveys and have developed a rationale for using their records 
to meet the survey demands vyith increasing exactness as their familiarity has 
grown. 

The Foundation encourages respondents to revise their reporting practices 
whenever necessary to improve accuracy. Such, agency revisions are then 
incorporated into the historical data to maintain consistency and compara- 
bility of the statistical series as shown in the appendix tables. 

This report provides a broad picture of the distribution of Federal R&D 
funds to major areas of effort. Although it is limited by its breadth, it offers 
the perspective of total-agency coverage and a consistent series of measure- 
ments of the Federal R&D involvement over time. 
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Part I 

FEDERAL FUNDS FOR RESEARGH, 
DEVELOPMENT, AND R&D PLANT 
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Section 1. LEVELS AND TRENDS 

RESEARCH AND DEVELOPMENT 



. An upward trend since 1970 in Federal R&D support is now clearly 
established. The increase from $15.5 billion in 1971 to an estimated 
$16.8 billion in 1972 was expected to move the Federal R&D obligation 
total to a record high. The R&D total of $17.8 billion requested in the 
President's 1 973 budget marks still another high. 

• These figures represent rises of 8 percent in 1 972 and 6 percent in 1 973 
and even in constant dollars, a rise of 4 percent in 1 972. Although a price 
deflator is not available for 1973, a further increase in constant dollars 
is probable.' 

• In 1972 Federal R&D obligations in constant dollars are 1 8 percent below 
the 1967 high of $16.5 billion, and are.virtually at the same level as 1963. 

• In the current (1971-73) period basic research reflects the largest relative 
increases, with an average annual growth rate of almost 11 percent. The 
comparable rates for applied research and development are 8 percent and 
6 percent, respectively, 

'In the absence of a reliable R&D cost Index, the gross national product (GNP) implicit price 
effl'L°ofX ori^.V°h'°"''"f obligations to constant dollars. The GNP dXorTnc udes' th 
Jnnrovi™/,^ rr .„ • ' ""^ ==°"°"iy therefore can only indicate 

approximate changes in costs ofinputs specifically related to R&D perforrrance. ^ 
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R&D PLANT 



• Federal R&D plant obligations 
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AND TRENDS 



OPMENT R&D PLANT 



• Federal R&D plant obligations are expected to rise from $0.6 billion in 
1971 to $0.7 billion in 1972 and to $0.8 billion in 1 973. They are still 
weir below the $1.1 billion level of 1963 through 1965 when the NASA 
buildup was at its peak. 

• • AEC is the nnajor supporter of R&D plant, but its share is expected to 

drop substantially, from 51 percent of the Federal total in 1971 to an 
estimated 34 percent in 1973. R&D plant programs of a number of other 
agencies are scheduled to rise in the 1971-73 period, in particular those of 
DOD, NASA, HEW, DOT, and EPA: 
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'f^-Syi^^nif^^ obligations for research, development, and R&D plant 

' ' ;.-;(BiHions oif 'dollars) \ • /w'^X-'ilv ./ ^{yj^ ■ , ' 





Trends in Federal R&D obligations 
(Billions of dollars) 



R&D total -yy"^ 

^ — ^ — — 






/ — 






Development 




. v» - , ■ ■■■■ 

"-^.^ — 








Research 








- Current dollars 

- Constant (1967) dollars 


1 1 . 1 1 1 1 1 1 1 



1963 65 67 69 71 , 73 



Fiscal Year 



Average Annual Percent Change 



Character of work 


1963-67 


1967-71 


1971-72 


1972-73 


Current dollars 










R&D total 


7,2 


-1.5 


8.2 


5.8 


Research 


6.9 


3.9 


9.7 


8.1 


Basic research 


9.8 


1.4 


12.3 


8.7 


Applied research 


5.3 


5.4 ■ 


8.4 . ■ 


7.8 


Development 


7.4 


-4.4 


7.2 


4.2 


Constant dollars'^ 








(b) 


R&D total 


5.0 


-5.9 


4.3 


Research 


4.7 


- .7 


5.8 


(b) 


Basic research ■ 


7.5 


-3.1 


8.3 


(b) 


Applied research 


3.1 


.7 


4.5 


(b) 


Development 


5.2 


-8.7 


3.3 


• (b) 



\ ..^ v^.Based onth'e GNP implicit price deflator. 
;■ ■ i'^'^.Not available. 

^:S6URGE: National Science Foundation 



CHARACTER OF WORK 



• Within the R&D spectrum research shows a strong upward trend in con- 
trast to development during the 1963-73 decade. Applied research 
accounts for most of the dollar increase although the average annual rate 
of growth for basic research is somewhat higher. 

• In current or constant dollars the overall Federal research effort is 
expected to reach a new high in 1972 and another high in current dollars 
in 1973. 

• Basic research is scheduled to reach successive record levels of $2.4 billion 
in 1972 and $2.6 billion in 1973. However, in constant dollars the 1972 
total is below 1967 and approximately the same as 1969. 

• Applied research is the sole character-of-work component to show an 
important increase in real terms between 1967 and 1 972. The rise in con- 
stant dollars is 7 percent in this period. The scheduled total of $4.7 billion 
in 1973 is an all-time high. 

• The development total at an estimated $10.5 billion for 1973 is 7 percent 
below the high of $11 .3 billion in 1967. In constant dollars the 1973 
figure becomes one of the lowest in the 1 963-73 decade and is 28 percent 
below 1967. 



Federal obligations and expenditures, 
fiscal years 1940-73 

, [DoHars in millions] 



Research, development, 
and R&D plant^ 



FacAal year 


Total 
budget 


Obi igataons 


Expenditures 


Expenditures 
as percent of 
total budget 
outlays 


"WW . . . ; 


S 9,589 


(c) 


$ 74 


0.8 


, . . . 


13,980 


(c) 


198 


1.4 




34 500 




280 


.8 


1943 .... 


78^909 


(c) 


602 


.8 




93,956 


. (c) 


1 ,377 


1 .5 


1 945: 


95,184 


(c) 


1,591 


1.7 


194f& .... 


61,738 


(c) 


918 


1.5 


1947 .... 


36,931 


$ 691 


900 


2.4 


1948 , . . . 


36,493 




855 


2.3 


1949 


40,570 


1,10& 


1,082 


2.7 


1^50 .... 


43,14^7 


1l,175 


1 ,083 


2.5 


1951 


-45,79)7 


nusi 2 


1 ,301 


2.8 


T952 ... > . . 


i67,9S2 


.:2:^,ii.95 


1 ,816 


2.7 


- 1953 ... . 


76,769 


:3;36i 


3,101 


4.0 


19&a . , . . 


^0,890 


:3^(]09 


3,148 


4.4 


19S : , . . . 


:B8,509 


:2;r4;5 


3,308 


4.8 


1955 .. „ . , 


:70!,460 


3;2K7 


3,446 


4.9 


1957 . 


/76,741 


4;3B9^ 


4,462; 


5.8 


1958 ^ . . . 


. !S2,575 


4,906 


4,991i 


6,0 


1959 


32,104 


77123 


5,805 


6.3 


1960 . . . 


92,223 


8;0H0 


7,744 


8.4 


1961 , . . 


■97,795 


9„(607 


9,287 


9.5 


1962 . . 


1i06„813 


ri,'06£ 


1^0,387 


9.7 : 


11963 ^ . . ' 


111-1,31 1 


13,6S3 


12,012 


1 0.8 


,1964 . . 


:;7tfn;8,584 


1:5 ;3m' 


14,707 


12.4 


1965 .... 


inB,430 


15,74:6 


1I4;889 


12.6 


-1966 .... 


-fI34,652 


16, 179 


16^,018 


11.9 


1967 


I 1138,254 


17,149 


1I6:;859 


10.7 


1968 .... 


'1178,833 


li6;525 


17,049 


9.5 


1969 .... 


i34,548 


1?6,306 


16,348 


8.9 


1970 . ... 


196,588 


1r.5;854 


15.736 


8.0 


1971 .... 


aXI ;425 


rff;t6i 


15-992 


7.6 


1972 (est.)^ 


236;610 


1i7^.:485 


16,734 


7.1 


1973 (est.)d 


/2«;257 


13:627 


17,327 


^7j0 



^Beginniny in ItiscBli year 1953 afmourrts for both;obligations and expenditures in- 
clude pay and allowa«wo of military personnel in research and development. 

^"Outlays" induct-' eKpenditures.;plus.inet lenditvg. Data through fiscal year 1953 
are in terms of the "Consolidated Cash Statement" and data beginning with fiscal 
year 1954 are in itefitirss of the "Unif ied Budget." Fonrpurposes of providing trend in- 
formation the data .anr constdered: "to be- reported tan a generally comparable basis. 

^Not availabte: 

'^These estimates .are based on amounts shown in The Budget. 1973 and do not 
reflfjct congress! on£irappropriations> or changes madeby executive action subsequent 
to budget submisiion at the mid-point of ifiscal1972. 

^be ratio of JlOiipercent shown as;[the R&D portion of the Federal budget in 
1973 is based on thertotal budget vOutlay.fifigjre of:Sc246 billion, just as all the rati.os 
in the taole above, are: based on total budget, outlavK. In another National Science 
Foundation report,, Atv Analysis of Federal R&D Fumnjjngby Function, 1963-73, the 
ratios of the RaDjyi^ltionfof the budget to the overall budgei for the years 1963-73 
differ in rnost cases jlram the ratios shown above. Budjget toT»ls in the function report 
■represefit the $urn of oporMmy fundi 'nsiof the budget IS?27 billion iwp 1973}, under 
which all r&d activities i?re subsunnsad; Such items ax interest, gfffteral revenue 
ibarioQ, and special allkivvaeases do not encompass R&Daawities and were, therefore, 
(tBnrifr ; 'in the calcDl3*ion:ffijf ratios. In addition, the esipenditure coJumn in the table 
?ii>ov. includes R&D>and^&D ptami whereas in K*i£,'i;i-Tiction report R&D plant 
ex|vuv-.^|itutes are orrefred. 

i^^ilitiiflCES:; Officr of and Budget yynii Bureau of the Budget. The 

Sud^- [of the Unitedl:StjOi!s <Jb vernmen t, f i seal ye^ . s 1 940 t h rough 1 9 7 3 ; N a ti ona I 
SoftS*%t<€6undation, a of R&D p«ogrorsi* o^ Federal agencies. 



RELATIONSHIP TO BROAIDER 
TOTALS 

• Federal R&D and R&D plant expieTi#li! es as 
a share of total budget outlays ha't.^: declined 
from a high of 12.6 percent in 1 955 lo an 
estimated 7.0 percent in OTS/iiihe Tmvcst 
ratio since 1959.^ 

• In some years (V966 through 1 958: for exam- 
ple) R&D and R&D plant expendU^are totals 
were increasing even while the rat» to total 

" budget feir because other Federal^ urograms 
were growing faster. At present H^^^^ pro- 
grams are growing at about the sarn^ rate as 
other Federal programs taken as a \ME!^4ie. 

• As a share of the gross national pisdyct, ex- 
penditures for Federal R&D andK?&D plant 
programs have ranged between 113 percent 
and 2.4 percent Sn the 1963-72rp^iod. The 
high was realized? in 1964, and siag;e then the 
decrease has been continuous totBe 1 .5 per- 
cent level shown in 1972. 

• In 1972 Federal agencies arte expedltd to pro- 
vide 54 percent of all national :Ri;40 funds, 
with support supplied by industry estimated 
at 40 percent. The largest Federitf support 
share was recorded in 1964 at mmff than 65 
percent of the national total. 

• Industry is the major R&D perr^iweA", ac- 
counting for 69 percent of totsii national 
performance in 1972, compared' v^ftft a Fed- 
eral performance sliare of 1 4 percent. 

^ In the 1963-72 period the nntioniif R&D to- 
tal has risen steadily even in ycdirs when 
Federal R&D support declined. 

^Budget totals arc giv«en in terms of outlays rather than 
obligations, hence the R&D totals that are used for share Compu- 
tations must be In terms of exj;5enditurcs rather than dbligatfens 
The only difference betweem ©utlays and expenditures is t^t 
outlays include net lending. 



RELATIONSHIP TO BROADER 
TOTALS 

• Federal R&D and R&D plant expenditures as 
a share of total budget outlays have declined 
from a high of 1 2.6 percent in 1 965 to an 
estimated 7.0 percent in 1973, the lowest 
ratio since 1959.^ 

• In some years (1966 through 1 968;for exaivi- 
pie) R&D and R&D plant expetiditure totals 
were increasing even while the ratio to total 
budget fell because other Federal programs 
were growing faster. At present R&D pro- 
grams are growing at about the same rate as 
other Federal programs taken as a whole. 

• As a : share of the gross national product, ex- 
penditures; for Federal R&D and R&D plant 
programs have ranged between 1.5 percent 
and 2:4 percent in the 1963-72 period. The 
high was realized in 1964, and since then the 
decrease has been continuous to the 1.5 per- 
cent levelshown in 1972. 

• In 1972 Federal agencies are expected to pro- 
vide 54 percent of all national R&D funds, 
with support supplied by industry estimated 

' , at 40 percent. The largest Federal support 
share was recorded in 1 964 at more than 65 
percent of the national total. 

• Industry is the major R&D /?e/-/'o/'/?7e/', ac- 
counting for 69 percent of total national 
performance in 1972, compared with a Fed- 
eral performance share of 14 percent. 

•• In the 1-963-72 period the national R&D to- 
tal has risen steadily even in years when 
Federal R&D support declined. 

^Budget totals are given in terms of outlays rather than 
obligations, hence the R&D totals that are used for share compu- 
tations must be in terms of expenditures rather than obligations. 
The only difference between outlays and expenditures is that 
outlays include net lending. 



Trends in nationril R&D funding by major source 
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Relationship of Federal R&D and R&D plant expendi- 
tures to gross national product, fiscal years 1963-72 

[Dollars in millions] 









Ratio of 






Federal 


Federal R&D 




Gross 


R&D and 


and R&D plan 




national 


R&D plant 


expenditures 


Fiscal year 


product 


expenditures 


to GIMP 


1963.. 


$ 574,500 


$1 2,01 2 


2.09 


1964 . . 


611.600 


14,707 


2.40 


1965 . . 


655,600 


14,889 


2.27 


1966 . . 


718,500 


'16,018 


2.23 


1967 . . 


771,400 


16,859 


2.19 


1968 . . 


827,000 


17,049 


2.06 


1969 . . 


898,400 


16,348 


1.82 


1970 . . 


953.200 


i 5,7 36 


1 .65 


1971 . . 


1,008,200(est.) 


1 5,992 


1,53 


1972 .. 


l,092,200(est.) 


16,734(est.) 


1.53 



^ NOTE: Gross national product totals are given on the basis of the fiscal year 
ratWr. than the calendar year so as to achieve comparability with Federal RSD and 
RSD plant exf>enditure totals. 

SOURCES: Departn^ent of Commerce. Bureau of Economic Analysis, Survey of 
Current Business; National Science Foundation. 



AGENGIES 
Current Programs 



DOD; accounts for $400 million of the $970 million increase in Federal 
R&D obligations scheduled for 1973. Chief expansion is found in the 
missiles and related equipment area. It covers such programs as the Navy 
underseas long-range missile system (ULMS), the Army surface-to-air 
missile development: (SAM-D); the Project Hardsite prototype system for 
Minuteman defense, the Navy Harpoon antiship missile, and the Air Force 
Hound Dog II nuclear missile. 

DGD reflects a net decrease in aircraft programs in 1973 owing to the near 
completion ot a number of aircraft development projects. However, pro- 
gram, increases include the joint service heavy lift helicopter; the Navy 
vertical/short takeoff and landing aircraft; and several Air Force craft. 

Other important R&D programs of DOD include the airborne warning and 
control system (AWACS), electronic countermeasures, tactical sensor 
systems,, and undersea surveillance systems. A major effort covers surface 
effect ship prototypes and an advanced attack submarine. A new proto- 
type main battle tank will be developed in 1973, and work will proceed 
on the Army mechanized infantry combat vehicle (MICV) and the 
armored reconnaissance scout vehicle (ATCV). 

NASA .funding shows a rise in 1973 for the first time since 1 966. This 
rise is only . $67 million, or 2 percent more than the 1 972. NASA total. 
Manned space flight, the chief component of NASA programs, shows a 
slight drop, resulting from the fact that completion of the Apollo pro- 
grams is not quite offset by planned increases for the space shuttle. 

' Largest 1973 increase is in space science and applications, covering work 
on exploration of the planets and the high-energy astronomy observatory. 
The first Earth Resources Technology Satellite, a Synchronous Meteoro- 
logical Satellite, and a new Applications Test Satellite (ATS-F) represent 
the chief applications efforts. 

Aeronautical technology is also scheduled for an increase, much of it for 
development of a short takeoff and landing (STOL) aircraft to be used in 
short haul transportation systems. 
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Federal obligations for research anc 

[Dollars in milMc 



Agency 



Total 



Department of Defense . . . . . . . ..... . 

National Aeronautics and Space Adnninistration 
Department of Health, Education, and Welfare 
Atomic Energy Commission . . . . . . . . . . .:. . . 

National Science Foundation ... . . . . . ... . . 

Department of Transportation 

Department of Agriculture — 

Department of. the Interior . . : 

Department of Commerce . . . . . . . . . . ..... 

Environmental Protection Agency . .. 

Office of Economic Opportunity . . . . . . , . . . 

Other agencies. 
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• HEW is scheduled for a $1 94 million increase in 1 973. The National Insti- 
tutes of Health are responsible for more than one-half of the planned 
HEW growth. Among the 10 institutes, the greatest growth is in the 
cancer institute, next is in the heart and lung institute, followed by the 
child health and human development institute. 

The Health Services and Mental Health Administration will focus growing 
attention in 1973 on drug abuse, alcoholism, child mental health, 
minority mental health, and crime and delinquency. 

In 1 973 a major portion of the R&D work of the Off ice of Education will 
be assumed by the newly created National. Institute of Education, and its 
R&D programs combined with those of OE will account for more than 
one-fourth of HEW's planned increase. 

R&D programs of the Food and Drug Administration are expected to 
grow importantly in 1973 to cover work on food protection, drug 
evaluation, and product safety, including research on radiation. 



Federal obligations for research and development by agency 

[Dollars in millions] ' 





Actual 


Estimates 








Percent 




Percent 








change 




change 


Agency 


1971 


1972 


1971-72 


1973 


1972-73 




$15,550 


$16,821 


+ 8.2 


$17,791 


+ 5.8 




7,509 


8,374 


+11.5 


8,774 


+ 4.8 


National Aeronautics and Space Administration 


3,258 


3,208 


- 1.5 


3,275 


+ 2.1 


Department of Health, Education, and Welfare 


1,476 


1,764 


+19.5 


1 ,957 


+11.0 




1 303 


1,308 


+ .4 


1 ,375 


+ 5.1 




337 


451 


+33.9 


526 


+16.5 






365 


-24.5 


381 


+ 4.5 


Department of Agriculture . . . 


305 


349 


+14.3 


361 


+ 3.7 




194 


224 


+15.6 


256 


+14.3 


Department of Commerce •. . . . 


144 


173 


+20.6 


228 


+31 .8 




137 


176 


+28.6 


1 86 


+ 5.6 




152 


119 


-22.4 


113 


-5.4 




252 


311 


+23.5 


360 


+1 5.5 



AEC's 1973 R&D programs are expected to grow by $67 million. Reactor 
development and physical research will show greatest growth. Emphasis 
will be placed on the development of a liquid metal fast breeder reactor 
(LMFBR) and on fast breeder reactor safety; also on space electric power 
development and naval propulsion reactors. In physical research increases 
are planned primarily in the basic research area. ^ 

NSF plans an increase of $75 million in 1 973/ third highest among the 
agencies. The largest amount is in NSF's ongoing support of basic research 
in all fields of science. Almost as large an amount is shown in the RANN 
: (Research Applied to National Needs) program/focused on selected: prob- 
lems of national concern. The third largest growth is shown in : National 
and Special Research Programs, covering two new ones: an experimental 
R&D incentives program to test incentives to stimulate.non-Federal R&D 
investment, encourage cooperative R&D undertakings by different eco-: 
noinic sectors, and explore new institutional arrangements; and a national 
R&D assessment program. 

DOT shows a slight increase in 1973 despite the termination of the SST 
program. If the SST were excluded from the DOT total for 1972, then an 
increase of $80 million would be registered. This increase covers Federal 
Highway Administration programs, covering improved highway design and 
operation; activities to reduce traffic congestion; highway and bridge 
structural safety programs; ahd jesearch on highways and environment. 

Other increases cover traffic safety programs concerned with alcohol and 
driving, traffic enforcement, and motor vehicle research ; efforts in railroad 
safety research, advanced rail systems, Metroliner improvements, and 
advanced passenger train development; urban mass transpprtation experi- 
ments and new technology transit systems. An increase Ts also scheduled 
for work on air traffic control and navigation; systems and aircraft noise 
reduction. ■ ■ 

USD A R&D efforts show a moderate increase in 1973, mostly within the 
Agricultural Research Service and the Cooperative State Research Service. 
Pesticide/ work and insect control are currently stressed, as is work at 
agriculturar experiment stations to promote efficient production, mar- 
keting, distribution, and utilization of farm products. 



For Interior the 1973 increase is directed to expanded efforts by the 
Bureau of Mines to convert coal to pipeline gas economically; increased 
mapping by the Geological Survey of earthquake geologic hazards and 
increased work on earthquake prediction; studies of factors influencing 
natural distribution of sport fish as well as research on fish husbandry; and 
work on low-cost 'methods of producing fresh water from saline water. 

Commerce represents the largest relative R&D gain among all the Federal 
agencies in the 1973 budget with its $55 million incr^ 
Oceanic and : Atmospheric Administration and the National Bureau of 
Standards are the principal contributors to this growth. NGAA will step 
up work on earthquake prediction and weather modification as well as 
supporting biological research :on living marine resources, on ecological 
change arid modification and mariculture/and mapping of the Continental 
;Shelf.., . y ^ 

NBS increases are scheduled to cover work in new measurement methods 
and exploratory research on reference materials; development of pollution 
abatement standards; use of computer technology; application of cryogen- 
ic technology to power generation; and work to reduce material, product, 
and structural failures. A new program will explore ways to encourage 
private sector R&D efforts. 

EPA shows moderate growth in 1973 after a sharp rise in 1972. Current 
funding increases provide for expanded research and development on' 
pollution instrumentation and measurement/on the health effects of air 
pollution, and on regional air pollution modeling. ; 

The combined R&D programs of the remaining agencies reflect an increase 
of almost 10 percent in the 1973 budget. If OEO did not show a decrease, 
the net increase would be noticeably larger. Chief areas of growth are in 
AID programs related to technical assistance; HUD programs to evaluate 
urban blight, improve the environment, further automate State and local 
government reporting systems, analyze urban growth, and help create a 
reservoir of knowledge of urban matters at institutions of higher educa- 
tion; and VA programs in medical, surgical, and prosthetic research. 



In 1 970 signs of a shift were evident in the pattern of agency funding that 
prevailed from 1963 through 1969. For the first time the group of 
agencies other than DOD, NASA, AEC, and HEW reflected a higher com- 
bined R&D total than either HEW or AEC. 

In 1971, although DOD and NASA continued to dominate the Federal 
R&D support scene, HEW replaced AEC as the agency with the third 
largest R&D effort. That year DOD began an upward R&D trend that has 
since contributed to renewed expansion of the Federal R&D total. 

In 1972 and 1973 these trends persist. DOD funding in both years is 
scheduled for record highs. NASA funding is expected to level off, with a 
small upturn indicated for 1 973. HEW's strong gains are expected to con- 
tinue. AEC funding is virtually unchanged, although a slight rise is 
scheduled for 1973. 

In 1973 the share of DOD in the Federal R&D total is expected to be 50 
percent, compared with 58 percent in 1 963. NASA's share is an anticipa- 
ted 19 percent in 1 972, compared with 34 percent in 1 965, the highest 
NASA share. HEW is expected to carry oiit 11 percent of the total in 
1973, more than twice the 5-percent share of 1963. AEC will account for 
an estimated 8 percent of the Federal R&D effort in 1973, compared 
with 9 percent in 1 963. 

The 31 other agencies reporting R&D programs in the current (1 971-73) 
period show a significant rise in aggregate R&D support. In 1963 this 
group made up 5 percent of the Federal R&D total, but in 1973 its share 
is expected to be 14 percent. This change reflects growing R&D pro- 
grams in new areas, many designed with a problem-centered approach. 

The greatest dollar increases in this group, 1 971 -73, are recorded by NSF. 
Agencies with the next largest increases are Commerce, Interior, USDA, 
and EPA, in that order. 
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Trends in R&D obligations of Federal agencies leading in 
R&D programs 

(Billions of dollars) 

9 ' 



DOD / 

« 

~7 



NASA 



All other. 



HEW 




1963 



65 



67. 69 
Fiscal Year 



71 73 

(est.) 



SOURCE: National Science Foundation 
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PERFORMERS 



All sectors except nonprofit institutions are scheduled to receive higher 
■ dollar support in 1 973 than 1 972. 

In 1971, 1972, and 1973 Federal obligations for intramural R<SD perfor- 
mance and for university and college R&D performance score successive 
highs. R&D obligations to industry (including FFRDC's) rise steadily but 
remain below the levels of 1 966-6P 



Approximately three-fifths of the intramural R&D total in the current 
period represents personnel costs; le., salaries and related allowances for 
scientists and engineers and other support personnel. 

Other domestic performers, which consist of State and local governments 
and private individuals, show the largest relative increase in 1972 and 
1973 of all performer groups. 



Federal obligations for research 
[Dollars in 




• Foreign performers are supported by funds from the special foreign 
currency program (Public Law 480) as well as from regular appropria- 
tions.^ The recent trend has been for the major part of foreign perfor- 
mance to be supported by special currencies, and the distribution of 
foreign R&D work by country has been increasingly determined by the 
availability of excess currencies. Despite current growth, the foreign 
R&D performance total in 1973 is expected to equal only one-half of 1 
percent of total R&D obligations for that year. 

'This category includes only foreign scientists, organizations, or governments that carry on 
federally sponsored R&D projects outside the United States. Excluded are funds for federally financed 
projects performed abroad by U.S. Government 'smployees or, Federal agencies or by private U.S. 
organizations; also funds for support of American scientists working abroad or foreign scientists 
working in the United States. ' 



489.778 O - 72 * 2 



Performer 

Total ..... . . . . . .......... 

Federal intramural 

Industrial firms ....... 

FFRDC's administered by industrial firms. 

Universities and colleges . . ... 

FFRDC's administered by universities . . . 
Other nonprofit institutions . . . ... . . . 

FFRDC's administered by other nonprofit 

institutions . . . . , . . . ... 

Other domestic performers 
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Federal obligations for research and development by performer 

[Dollars in millions] 



Performer 



Total 



Federal intramural 

Industrial firms 

FFRDC's administered by industrial firms. 

Universities and colleges . 

FFRDC's administered by universities . , . 
Other nonprofit institutions ........ 

FFRDC's administered by other nonprofit 

institutions 

Other domestic performers ......... 

Foreign performers ............. 



Actual 



1971 



$15,550 



4,166 
7,631 
480 
1,645 
729 
486 

21b 

: 141 

63 



Estimates 



1972 



$16,821 



4,509 
8,121 
515 
1 ,91 5 
783 
510 

197 
188 
83 



Percent 
change 

1971-72 



+ 8.2 



+ 8.2 
+ 6.4 
+ 73 
+ 16.5 
+ 7.4 
+ 5.1 

- 6.1 
+32.9 
+31.2 



1973 



Percent 
change 

1972-73 



$17,791 



+ 5.8 



4,598 
8,683 
553. 
2,126 
818 
484 

208 
228 
94 



+ 2.0 
+ 6.9 
+ 7.4 
+11.0 
+ 4.5 
- 5.1 

+ 5.1 
+21.3 
+13.0 




Federally Funded Research and Development Centers 



Trends 



During the 1963-73 period, in 
Federal R&D total will have 
FFRDC's) to 52 percent while F 
increased from 18 percent to 2(6 
have increased from 7 percent tci; 
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Federally Funded Research and Development Centers (FFRDC's) are 
R&D-performing or managing organizations exclusively or substantially 
financed by one or more Federal agencies. They are administered either 
by industrial firms, universities, or other nonprofit institutions, and at 
present the greatest support is provided to those administered by universi- 
ties, an estimated 52 percent in 1 973. 

The chief agency user of FFRDC^s, by far, is AEC, which is expected to 
commit 65 percent of the obligations directed to FFRDC's in 1973. 
AEC predominates in the use of industry- and university-administered 
FFRDC's. 

DOD (primarily the Air Force) accounts for almost three-fourths of the 
support to FFRDC's administered by other nonprofit institutions. The 
next agency user is HEW, almost entirely through the National Institute 
of Education in 1 973. 



Federal R&D obligations to FFRDC's^ by administering sector and agency, 
fiscal year 1973(est.) 

[Dollars in millions] 



Sector 


All 


AEC 


DOD 


NASA 


NSF 


HEW 


Other 




agencies 














Total 


$1 ,578.7 


$1,025.0 


$ 306.9 


$ 146.8 


$ 50.8 


$ 34.4 


$ 14.7 


Industrial firnns 


553.3, 


: 541.3 


4.0 


. .5 


4.1 




3.3 


Universities and colleges .... 


817.9 


467.3 


149.9 


146.2 


38.4 


8.9 


7.3 


Other nonprofit institutions. . 


207.5 


16.4 


153.0 


•1 


8.3 


25.5, 


4.2 



^Federally Funded Research and Development Centers. 
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• During the 1963-73 period, industrial performance as a share of the 
Federal R&D total will have -decreased from 66 percent (including 
FFRDC's) to 52 percent while Federal intramural performance will have 
increased from 1 8 percent to 26 percent and universities. and colleges will 
have increased from 7 percent to 12 percent. 
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The chief funding of industrial R&D performance has for many years been 
provided by DOD and NASA, and the decline in NASA's overall activities 
is the principal cause of diminished support to industry in recent years, 
just as DOD programs now influence rising industry support.. In 1973 the 
DOD share of R&D support to industrial firms (including FFRDC's) is 
estimated at 62 percent of the Federal total, an unusually high share, 
whereas the share of support represented by NASA, AEC, and DOT is 
lower than in former years. 

DOD and NASA account for almost three-fourths of agency support for 
all Federal R&D intramural performance and, as in the case of industry, 
the DOD share of support to this sector is somewhat higher in 1 973, and 
the NASA share somewhat lower than in recent years. Other agencies that 
have contributed to growth in this sector are HEW, USDA, Interior, 
and Commerce. 

Universities and colleges have throughout the 1963-73 decade derived 
their main R&D support from HEW, and since 1966 the share has grown 
each year. However, in 1973 it Is expected to be 47 percent, slightly lower 
than in 1 972. Despite this fact, HEW support of the university and college 
sector in 1973 is expected to cross the $1 billion line/the first time any 
one agency will make such a large commitment of funds to this sector. 

Other significant changes in university and college support have been the 
rising obligational level of NSF since 1969 and the declining obligational 
level of DOD (with a small upturn indicated in 1973). In 1963 DOD pro- 
vided 25 percent of the support to universities and colleges, but in 1973 
this agency is expected to provide just 10 percent. In 1 963 the NSF share 
was 13 percent, whereas in 1973 it is expected to be 20 percent. 



Character of Work 



Each performing sector engages in basic research, applied research, 
and development, but most sectors tend to concentrate on one kind 
of activity. 

Industrial firms carry out more development than they do research; in 
1973 development is expected to make up 78 percent of the industry 
R&D total. 

Federal laboratories and personnel plan to focus 55 percent of their direct 
effort on development in 1973 but also to devote as much as 37 percent 
to applied research. 



• Basic research is the special pro\. 
1973 this sector is expected to i 
Federal agencies to basic research. 
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Gated in 1973). In 1963 DOD pro- 
/ersities and colleges, but in 1973 
10 percent. In 1963 the NSF share 
is expected to be 20 percent. 



basic research, applied research, 
2nd to concentrate on one kind 



pment than they do research; in 
e up 78 percent of the industry 



to focus 55 percent of their direct 
V to devote as much as 37 percent 



Basic research is the special :province of universities and colleges, and in 
1973 this sector is expected to devote 48 percent of its R&D work for 
Federal agencies to basic research. 



Federal obligations for research and development, by performer 
and character of work, FY 1973 (est.) 
(Billions of dollars) 





Section 2. CHARACTER OF WORK 



BASIC RESEARCH 



Federal support for basic research is expected to increase from $2.1 
billion in 1971 to $2.4 billion in 1972 and $2.6 billion in 1973. 

These figures represent an average annual growth rate of 1 1 percent in the 
current period - greater than the growth rate of 10 percent in 1963-67. 
Growth in basic research between 1967 and 1971 was slight. 



Trends in Federal basic research obligations 

(Billions of dollars) 
3.0 



2:5 



2.0 



1.5 



1.0 



0.5 



(Percent of R&D total) 
18 



Percent of total^ 



Obligations 



Average Annual 
Percerst Change 



1963-67 
1967-71 

1971- 72 

1972- 73 



9.8 
1.4 
12.3 
8.7 



I I 



0 
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:4S0UHCE:i^Na^^ 



I I 



15 
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67 69 
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71 , 73 



• Basic research obligat ;^^^s as a share 
expecte(d to be 15 pe eml in 1973,:: 

Agencies 

The 1971-73 basic research effort by ag= 



Federal obligations for basic 
[Dollars in mill 



Agency 

Total 

National Aeronautics and Space Administration 
Department of Health, Education, and Welfare 

National Science Foundation 

Atomic Energy Commission . 

Department of Defense . . / 

Other agencies 



NASA, HEW, and NSF account for 7 
million in basic research support in 197 

NASA increases are rplanned primarily 
vide support for the^SMariner or Pion'e' 
tion of Jupiter and 5aturn and the V 
exploration of Mars. Significant inci 
astronomy for the high-energy ai^tTonoi" 

In 1973 the growth of basic researcl 
generally rising trend in overall resea 
accounts for a major portion of this inc^ 

NSF reflects largest relative increases! 
agencies in 1972 and 1973. The 1973 
Research Project SGijiyport for all fields; 
be focused on areaswhere new knowle- 
solution of social, mvironmental, and e. 
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• Basic research obligations as a share of Federal R&D obligations are 
expected to be 15 percent in 1973, compared to 11 percent in 1963. 

Agencies 

The 1971-73 basic research effort by agency is as follows: 



Federal obligations for basic research, by agency 

[Dollars In millions] 





Actual 


Estimates 








Percent 




Percent 








change 




change 


Agency 


1971 


1972 


1971-72 


1973 


1972-73 


Total . 


$2,132 


$2,395 


+12.3 


52,604 


+ 8.7 


National Aeronautics and Space Administration 


680 


750 


+10.3 


803 


+ 7.0 


Department of Health, Education, and Welfare 


397 


467 


+17.5 


523 


+12.0 


National Science Foundation 


273 


353 


+29.7 


402 


+1 3.7 


Atomic Energy Commission 


277 


270 


- 2.4 


283 


+ 4.7 


Department of Defense 


262 


265 


+ 1.3 


278 


+ 5.0 


Other agencies 


244 


289 


+18.7 . 


316 


+ 9.2 



• NASA, HEW, and NSF account for 75 percent of the increase of $209 
million in basic research support. in 1973. 

• NASA increases are planned primarily for planetary exploration to pro- 
vide support for the Mariner or Pioneer class spacecraft for the explora- 
tion of Jupiter and Saturn and the Viking unmanned spacecraft for the" 
exploration of Mars. Significant increases are also planned in space 
astronomy for the high-energy astronomy observatory (HEAO). 

• In 1973 the growth of basic research programs for HEW is part of a 
generally rising trend in overall research support for this agency. NIH 
accounts for a major portion of this increase. 

• NSF reflects largest relative increases for basic research among all the 
agencies in 1972 and 1973; The 1973 increase is primarily for Scientific 
Research Project Support for all fields of science; particular attention will 
be focused on areas where new knowledge might lead to opportunities for 
solution of social, environmental, and engineering problems. 



AEC increases are planned for physical research, particularly in the areas 
of controlled thermonuclear fusion research and high energy ohysics. 

Within DOD, the Department of the Air Force is planning the largest 
basic research increase although all DOD components are expecting 
some expansion. 

Eleven agencies other than the leading five are sponsoring basic research 
programs in the current period. On a joint basis, these agencies account 
for 12 percent of the 1973 total. 



Trends 

NASA had led throughout the decade in basic research/ and even while 
its total R&D program was declining the basic research portion continued 
to increase. NASA*s share of the Federal basic research total has ranged 
from a high of 33 percent .in 1 964 to a low of 30 ipercent in 1 967 — and is 
an estimated 31 percent in 1973. 

The chief reason for NASA^s high level of basic research funding lies in the 
nature of its experiments, which call for large outlays for expendable 
equipment such as launch vehicles and spacecraft. 

HEW has been the second largest supporter of basic research throughout 
the 1963-73 period. Its average annual rate of growth has been second 
only to that of NSF. HEW is expected to account for 20 percent of the 
total Federal basic research effort in 1973, compared with 17 percent 
in 1963. 

NSF, whose rate of growth both in 1963-67 and 1967-73 is the highest 
among all agencies, fo'^sters work to extend fundamental knowledge in 
every scientific field. NSF is the third agency in size of basic research 
support in 1972 and is expected to increase its share of the Federal total 
from 10 percent in 1963 to 15 percent in 1973. 

AEC and DOD show small average annua! declines between 1967 and 
1973, and both agencies have decreased significantlfiin their shares of the 
Federal total. The AEC share fell from 16 percent of the total in 1963 to 
an estimated 11 percent in 1973 while the DOD share declined from 17 
percent to 1 1 percent. 

USDA, Commerce, Interior, and the Smithsonian areiprimarily responsible 
for the growth in .the **other agency** group throughout the 1963-73 
decade, . 



Federal obligations for basic research, by agency, 
FY 1963, 1967 and 1973 (est.) 



(Millions of dollars) 
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Average Annual Percent Change 
1963-67 1967-73 


Total 


9.8 


4.4 


NASA 


7.8 


■ 4.9 


HEW 


12.0 


5.8 


NSF 


14.1 


9.1 


AEC 


8.4 


-1.1^ 


DOD 


5.3 


- .4 


Other 


16.9 


6.6 




NASA 



HEW 



NSF 



AEC 



DOD 



Other 



SOURCE: National Science Foundation 



Performers 



Basic research performance in the 1971-73 period is as follows: 



Federal obligations for basic research, by performer 

[Dollars in millions] 





Actual 


Estimates 


I 






Percent 




Percent 








change 




change 


Performer 


1971 


1972 


1971-72 


1973 


1972-73 


Total 


$2,132 


$2,395 


+12.3 


$2,604 


+ 8.7 


Federal intramural 


535 


578 


+ 8.1 


590 


+ 2.2 


Industrial firmsa .... 


442 


500 


+13.2 


552 , 


+10.4 


Universities and colleges 


794 


913 


+15.0 


1,024 


+12.1 


FFRDC's administered by universities and colleges 


260 


287 


+10.2 


301 


+ 5.2 


Other nonprofit institutions^ . 


75 


85 


+13.8 


94 


+11.0 


Other performers 


27 


33 


+20.6 


43 


+31.0 



Inctudes Federalty Funded Research and Development Centers (FFRDC's) administered by this sector. 



• In 1972 and 1973 the estimated increases in Federal basic research obliga- 
tions to universities and colleges are the largest to any major performing 
sector, both in absolute and relative terms. They primarily reflect growing 
HEW and NSF support. 

• The NSF share of the Federal basic research total to universities and 
coiie-ges will increase from 28 percent in 1971 to an estimated 34 percent 
in 1973. HEW, despite, large increases in such support, is expected to 
maintain its share of the total at 34 percent for each of the 1971-73 years. 

• The Federal intramural sector, second in size of basic research support, is 
expected to rise in performance in 1 972 and 1 973 but relatively less than 
any other sector. Increases on the part of DOD and HEW more than offset 
the small reductions on the part of NASA, chief agency in intramural 
support. : 

• In the case of industrial firms, NASA is by far the leading basic research 
support agency and is responsible for the significant increases in 1972 and 
1973, which are related to the Viking and Pioneer programs. 



T 



• The share of the basic' research 
college sector has increased from 

: percent in 1973. 

• NSF, HEW, and DOD programs 
growth of basic research in univ 
1967; NSF and HEW also accou 
to 1973. The decline betweepr; 
result of HEW cutbacks, then in 
DOD's basic research to that wh 
ship to a mission or function of tP 

• From 1963 to 1970 the growth 
basic research arose primarily fro 
next, from growth of in-house wi 
decline in 1971 was primarily cau5 

• Industrial performance of basic 
percent of the Federal total in T 
1973 the share is expected to be 
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73 period is as follows: 



c research, by performer 

fiillions] 



Actual 


Estimates 






Percent 




Percent 






change 




change 


1971 


1972 


1971-72 


1973 


1972-73 


$2;132 


$2,395 


+12.3 


$2,604 


+ 8.7 


535 


578 


+ 8.1 


590 


+ 2.2 


442 


500 


+13.2 


552 


+10.4 


794 


913 


+15.0 


1.024 


+12.1 


260 


287 


+10.2 


301 


+ 5.2 


75 


85 


+13.8 


94 


+11.0 


27 


: 33 


+20.6 


43 


+31.0 



)C's] administered by this sector. 
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J72 and ,1973 but relatively less than 
t: of DOD and HEW more than offset 
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, is by far the leading basic research 
the significant increases in 1 972 and 
and Pioneer programs. 



Trends 



• The share of the basic research total performed by the university and 
college sector has increased from 35 percent in 1963 to an estimated 39 
percent in T973. 

• NSF, HEW, and DOD programs were primarily responsible for the rapid 
growth of basic research in universities and colleges between 1963 and 
1967; NSF and HEW also account for much of this growth from 1970 
to 1973. The decline between 1968 and 1970 was, first, largely the 
result of HEW cutbacks, then in 1970 the result of a legal limitation on 
DOD's basic research to that which had a direct and apparent relation- 
ship to a mission or function of the department, 

• From 1963 to 1970 the growth in Federal intramural performance of 
basic research arose primarily from increased work on the part of NASA, 
next, from growth of in-house work on the part of HEW and DOD. The : 
decline in 1971 was primarily caused by lessened HEW support. 

• Industrial performance of basic research has ranged from a high of 23 
percent of the Federal total in 1 963 to a low of 15 percent in 1 970. In 
1973 the share is expected to be 21 percent. The whole trend of indus- 
trially performed basic research has been strongly influenced by NASA, 
which accounts for 80 percent to 90 percent of the total for this sector! i 
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Fields 



Trends in Federal basic research obligations by major performer 
(Millians of dollars) 

1,200 I 
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Average Annual Percent Change 
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• The physical sciences share 
37 percent in 1963 to an es 
cant increases are planned 
share is expected to be 3 
supporters of the physical sc 

• Obligations to the life scien 
the basic research total in 1 
are accounted for by HEW. 
27 percent of the basic rese' 

• The environmental sciences ! 
the same share is estimate 
supported by NASA throu 
also proviue substantial supp- 

• The shares of mathematics a: 
in the 1963-73 decade while 
— from 2 percent to 4 perccr 

Federal obligations 



Field of science ■ 



Total 

Life sciences . 

Psychology 

Physical sciences .\ . 

Astronomy .'" 

Chemistry . 

Physics 

Other . _ 

Environmental sciences . . ; 

Atmospheric . . . - 

Geological : 

Oceanography 

Other 

Mathematics ............... . 

Engineering . 

Social sciences . 

Other sciences 

''Less than $500,000. 



Fields 



• The physical sciences share of the basic research total has decreased from 
37 percent in 1963 to an estimated 32 percent in 1972. However, signifi- 
cant increases are planned for 1973, particularly by NASA; the 1973 
share is- expected to be 33 percent. NASA and AEC are the largest 
supporters of the physical sciences field. 

• Obligations to the life sciences are expected to amount to 31 percent of 
the basic research total in' 1 973; more than one-half of these obligations 
are accounted for by HEW. Obligations to the life sciences in 1963 were 
27 percent of 'the basic research total, significantly lower than at present. 

• The environmental sciences made up 18 percent :he total in 1963 and 
the same share is estimated for 1973. This field has been primarily 
supported by NASA throughout the decade. However, NSF and DOD 
also provide substantial support to the environmental sciences. 

• The shares of mathematics and engineering show a slightly declining trend 
in the 1963-73 decade while the share of the social sciences has doubled 
— from 2 percent to 4 percent. 



Federal obligations for basic research, by field of science 

[Dollars in millions] 





Actual 


Estimates 


Field of science 




















1963 


1971 


1972 


1973 


Total . 


$1 ,389 


$2,132 


$2,395 


$2,604 


Life sciences . . 


380 


596 


738 


814 


Psychology 


36 


49 


58 


62 


Physical sciences 


515 


743 


770 


872 


Astronomy 


140 


217 


201 


236 


Chemistry 


89 


133 


183 


195 


Physics . . 


269 


387 


. 381 


440 


Other 


17 


7 


3 


1 


Environmental sciences 


252 


393 


456 


467 


Atmospheric 


89 


201 


227 


232 


Geological . 


145 


132 


160 


163 


Oceanography 


18 


58 


66 


73 


Other 




2 


2 


(a) 


Mathematics 


42 


52 


60 


, 60 


Engineering 


137 


220 


226 


209 


Social sciences 


25 


70 


81 


106 


Other sciences . , 


2 


10 


8 


14 



^Less than $500,000. 



APPLIED RESEARCH 



• Federal support of applied research is scheduled to increase from $4.0 
billion in 1971 to $4.4 billion in 1972 and to $4.7 billion in 1973. 

• These estimates represent an 8-percent average growth rate for the 
1971-73 period, continuing the significant increases in applied research 
funding that began in 1 969. 

• The applied research share of the Federal R&D total is 26 percent in each 
of the three current years, compared with 20 percent in 1 969. The applied 
research share was 21 percent in 1 963. 



Trends in Federal applied research obligations 

(Billions of, dollars) ^ 
5 




(Percent of R&D total) 
30 



Average Annual 
Percent Change 



1963-67 
1967-71 

1971- 72 

1972- 73 



5.3 
5.4 
8.4 
7.8 



I 



24 



18 



12 



1963 



65 



67 69 

Fiscal Year 



71 , ■ 73 

(est.) 



f ; SOURCE: National Science Foundation 



Agencies 



The major agency supporters of Federal a| 



Federal obligations for applied r 

l Dollars in mill ior 



Agency 



Total 



Department of Defense , , 

Department of Health, Education, and Welfare 
National Aeronautics arid Space Administration 

Department of Agriculture 

Department of Transportation 

Atomic Energy Commission 

Department of Commerce ....... 

Department of the Interior 

National Science Foundation ..... 

Veterans Administration 

Environmental Protection Agency . . , 
Of fice of Economic Opportunity . . . 
Other agencies 



AciL 



19^ 



$4,C 



DOD reflects the largest increase in appi 
which most is planned by the Defense A 
program of technical support to the Of 
and to organizations of the Joint Chiefs 
scheduled increases in their applied resear 

The second largest 1973 increase is plans 
within the National Institutes of Hea 
research^ and child health and also withi. 
Institute of Education. 

NASA remains the third agency in size 
although' it plans the smallest relative inc 
decreases in applied research related to 
are more than offset by increases in aero 
and expansion in the space applications pi 
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;hedulcd to increase from $4.0 
and to $4.7 billion in 1973. 



Agencies 



average growth rate for the^ 
It increases in applied research 



The major agency supporters of Federal applied research are as follows: 



R&D total is 26 percent in each 
20 percent in 1 969. The applied 



(Percent of R&D total) 
30 




-L 



24 



18 



12 ; 
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Federal obligations for applied research/ by agency 

[Dollars in millions) 



Agency 

Total . 

Department of Defense . ., . / . . , 

Department of Health, Education, and Welfare 
National Aeronautics and Space Administration 

Department of Agriculture 

Department of Transportation 

Atomic Energy Commission 

Department of Commerce 

Department of the Interior . 

National Science Foundation 

Veterans Administration 

Environmental Protection Agency . . . ." 

Office of Economic Opportunity 

Other agencies ^ . . . 



Actual 



1971 



$4,01 8 



,351 
905 
817 
MA 
173 
152 
72 
86 
46 
59 
48 
60 
75 



Estimates 



1972 



$4,354 



1,429 
1,047 
827 
197 
154 
157 
92 
95 
71 
64 
59 
61 
103 



Percent 
change 

1971-72 



+ 8.4 



+ 5.7 
+15.7 
+ 1.2 
+13.2 
-10.9 
+ 3.2 
+27.8 
+10.3 
+54.6 
+ 8.3 
+22.7 
+ 2.3 
+35,9 



1973 



$4,693 



1,514 
1,123 
843 
201 
189 
171 
128 
100 
.■ 95 
71 
68 
65 
124 



Percent 
change ' 

1972-73 



+ 7.8 



+ 6.0 
+ 7.2 
+ 2.0 
+ 2.2 
+22.6 
+ 9.1, 
+39.7 
+ 5.1 
+34.3 
+ 10.6 
+15.8 
+ 5.4 
+21.2, 



DOD reflects the largest increase in applied research support in 1973, of 
which most is planned by the Defense Agencies, primarily to expand the 
program of technical support to the Office of the Secretary of Defense 
and to organizations of the Joint Chiefs of Staff. The three services also 
scheduled increases in their applied research efforts in 1973. 

The second largest 1973 increase is planned by HEW for expanded work 
within the National Institutes of Health on cancer, heart and \uag 
research, and child health and also within the newly established National 
Institute of Education. 

NASA remains the third agency in size of the applied research effort, 
although it plans the smallest relative increase in the 1973 budget. Sizable 
decreases in applied research related to the Apollo program and Skylab 
are more than offset by increases in aeronautical research and technology 
and expansion in the space applications programs. 



USDA has for many, years been one of the major Federal sponsors of 
applied research, particularly for work by the Agricultural Research Serv- 
ice, the Cooperative State Research Service, and the Forest Service. 

The scheduled increase in AEC's applied research effort is planned 
primarily for research related to weapons technology and detection tech- 
niques and for environmental researci:i. 

All subdivisions within DOT are expected to contribute to the overall 
agency increase in 1973 except for the Federal Aviation Agency, whose 
work is declining as a result of cancellation of the SST. 

Commerce and NSF are scheduled for the largest relative increases in 
applied research support in 1973. For Commerce these increases are 
largely for the National Bureau of Standards for a new program to explore 
ways of stimulating more research in the private sector and for programs 
of the National Oceanic and Atmospheric Administration: For NSF 
growth is mainly in the Research Applied to National Needs (RANN) 
program and in the new R&D incentives and R&D assessment programs. 

Trends 

The 1963-73 period is characterized by expansion of the applied research 
effort of HEW and agencies mther than the leading six and the reduction 
of the DOD share of the Fedeuail applied research total. 

DOD, still the chief agency supporting applied research, accounted for 52 
percent of all Federal applied i^esearch in 1963; however, its share in 1973 
is expected to be only 32 percent. DOD programs showed an actual dollar 
decline between 1963 and 19Si;and, except for NASA, the lowest growth 
rate among the agencies from 1967 to 1 973. 

HEW, by co-.nparison, shows the largest dollar increase during the 1963-73 
period of any agency; it is expected to account for 24 percent of all 
Federal applied research in 1973, compared with 16 percent in 1963. 

NASA's applied researcliii programs reflect a growth rate of only 1 percent 
between 1967 and 1973, the lowest of any major agency supporter of 
applied research, and in 1973 NASA is expected, to be considerably below 
HEW in its applied research^effort. 

DOT was not established mintil 1966, and therefore its average annual 
growth rate of 34 percent between 1 967 and 1973 is figured from a low 
base. Nonetheless, DOT is expected to be fifth largest supporter of 
applied research in 1973. 



AEC shows strong growth, particularly in the 1967-73 period, when its 
rate of growth is second only to DOT. 



Much of the growth of the "other agency" group comes from new 
agencies or agency subdivisions which were organized in the 1963-73 
period, such as OEO, EPA, and NOAA within the Department of Com- 
merce. Expansion of programs of established agencies like NSF, VA, 
Interior, and other subdivisions of Commerce also contribute to this 
growth. The "other" agencies are expected to account for 14 percent of 
the Federal applied research total in 1973, compared with 5 percent 
in 1963. 

Federal obligations for applied research, by agency, 
FY 1963, 1967, and 1973 (est.) 

(Millions of dollars) 

1,600 I 1 



, 1,400 
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Total 



DOD 

HEW 

NASA 

USDA 

DOT 

AEC 

Other 




-i;.3 

14.3 

8:6 

7.1 
(a) 

9i8. 



5.3 



2.5 
7.9 
1.4 
6.6 
34.0 
3ii3 



6.3 



Performers 



The obligations directed to each sector for performance of applied 
research in the current period are given below: 



Federal obligations for applied research, by performer 

[Dollars in millions] 







i Estimates 








Percent 




Percent 








change 




change 


Performer 


T97I1 


1972 


1971-72 


1973 


1972-73 




$4,018 


$4,354 


+ 8.4 


$4,693 


+ 7.8 


Federal intramural 


1.499 


1,594 


+ 6.4 


' 1,683 


+ 5.6 


Industrial firms^ 


1,261 


1,282 


+ 1.6 


1,443 


+12.6 




701 


844 


+20.3 


929 


+10.1 


FFRDC's administered by universities ........ 


139 


155 


+11.9 


166 


+ 6.6 


Other nonprofit Institutions^ 


292 


328 


+12.3 


294 


-^0.4 




126 


151 


+19.9 


179 


+18.0 



^Includes Federally Funded Research and Development Centers iFFRDC's) administered by this sector. 
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Actual 


Estimates 
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: change 




change 




1971 


1972 


1971-72 


1973 


1972-73 




$4,018 


$4,354 


+ 8.4 


$4,693 


+ 7.8 




1,499 


1,594 


+ 6.4 


1,683 


+ 5.6 




1,261 


1,282 


+ i.6 


1,443 


+12.6 




701 


844 


+20.3 


929 


+10.1 




139 


155 


+11.9 


. 166 


+ 6.6 




292 


328 


+12.3 


294 


0.4 




126 


151 


+19.9 


179 


+18.0 



FFRDC's) administered by this sector. 



• Itmiustrial firms are expected to receive almost onreNnalf of the 1973 in- 
crease in total Federal applied research obligations^jimainly as a result of 
program changes by DOD and OEO;. DOD and: IWASA are the major 
supporters of applied research in thiis sector. 

However, the chief performing sector for overalLafplied research con- 
tinues to be the Federal one, and moderate increases are expected in 
both 1 972 and 1 973. DOD, NASA, and HEW have the largest intramural 
programs, and each of these is expected to increase in ;T973. 

• Universities and colleges shov^ sizable relative growth in applied research 
support in each year of the current period. HEW alone is expected to 
account for almost 60 percent of total Federal support to this sector in 
1973. HEW, Commerce, NSF, DOD, and DOT are responsible for most 
of the 1 973 anticipated applied research expansion. 
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The most significant trend among ;performers of applied research is the 
almost steady rise of the Federal intramural sector. In 1 968 this sector 
became the largest in size of applied research effort, and it has maintained 
that position ever since. The intramural share of the Federal applied 
research total is expected to be 36 percent in 1973, compared with 28 
percent in 1963. DOD, NASA, and HEW have been the major contributors 
to this rise. 

Industrial firms, as an area for Federal applied research performance, 
were in the lead in 1963 but declined from 1966 to 1 969. Since then the 
industry sector has risen steadily. Changes in DOD and NASA programs 
have been primarily responsible for these shifts. 

Universities and colleges display a continuing increase in applied research 
for the entire 1963-73 period and have increased their share of the Federal 
applied research total from 14 percent in 1963 to an estimated 20 percent 
in 1973, This expansion is most attributable to HEW. 



TrendsliniiitefiiBral applied research obligations by major performer 



(Millions oicbilars): 
1,800 I — 
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1,500 




1,200 



600 
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Industrial firms^' 

Universities and colleges- 



Average Annual Percent Change 

1963-67 1967-73 



Federal intramural 10.7 
Industrial firms ^ -1.1 
Universities and colleges 10.6 



7.4 
4.0 
8.7 



-L 



_L 




fiields 



The engineering sciences continue to be the field with iSfciltet^t amount 
of applied research support. However, the share of thisiiiSMmilthe applied 
research total has decreased from 49 percent in 1 963 teafir^ 44 
percent in 1973. DOD and NASA have contributed moMte^j^ort of the 
engineeringsciences. 

The life sciences are expected to increase in share of the%wfed research 
total from 20 percent to 28 percent between 1 963 and 19?3nr;he largest 
investments in this area are made by HEW, followed by tllSSAuand DOD. 

The physical sciences show a decrease from 14 percemr^coT the applied 
research total in 1963 to an estimated 8 percent in 1973. In fact, the 
dollar level in 1973 is actually below the 1963 dollar level. DOD and AEC 
are the principal supporters of the physical sciences. 

The environmental sciences are expected to account for 7':pCTC3ent of the 
applied research effort in 1 973 compared with 8 percent iin llS^. Support 
is:derived chiefly from: NASA and DOD. 

The social sciences' reflect the largest relative increase from T963tto V973 
and during that period their share of the applied research total is expected 
to move from 2 percent to 6 percent. They receive support .chiefly from 
HEW, OEO,and USDA. 

Psychology and mathematics each represent 2 percent ointfee applied 
research total in 1973. DOD is the largest supporter of both oSftlrvese areas. 



Federal obligations for appiiec 
[Dollars in 



Field of science 



Total 

Life sciences 

Psychology 

Physical sciences . . . . 

Astronomy . . . . . 
Chemistry . . ... . 

Physics 

Other . . 

Environmental sciences 

Atmospheric . . . . 

Geological 

Oceanography . . . 
Other 

Mathematics ...... 

Engineering .... . . 

Social sciences . . . . . 

Other sciences . . , . . 
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Federal obligations for applied research, by field of science 

[Dollars in millions] 





Actual 


Estimates 


Field of science 










1963 


1971 


1972 


1973 




$2,652 


$4,018 


$4,354 


$4,963 






542 


1,078 


1,229 


1,312 




35 


■ 67 


83 


83 




369 


299 


347 


359 




10 


4 


5 


5 




112 


107 


114 


125 




232 


156 


190 


192 


Other 


15 


33 


38 


37 




203 


285 


309 


337 




118 


152 


156' 


167 




63 


75 


86 


94 




16 


38 


41 


47 


Other 


6 


19 


26 


30 




45 


69, 


78 


82 




1 ,308 


1 ,891 


1 ,938 


2,049 




55 


236 


250 


297 




95 


92 


121 


173 
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DEVELOPMENT 



Agencies 



The anticipated increases in Federal obligations for development, from 
$9.4 billion in- 1971 to $10.1 biUion in 1972 and $10.5 billion in 1973, 
represent the first gains since 1 967. 

However, the 1 973 estimate is still below the 1967 peak of $1 1 .3 billion. 

The development share of the Federal R&D total is expected to be 59 
percent in 1 973, compared with 68 percent in 1 963. 



The agencies currently most heavily 
development programs are shown as fp 

Federal obligations for c 

[Dollars in 



ERiC 



Trends in Federal development obligations 

(Billions of dollars) (Percent of R&D total) 



12 



10 



1963 



65 



Percent of total 




Obligations 



Average Annual 
Percent Change 



1963-67 
1967-71 

1971- 72 

1972- 73 



7.4 
-4.4 
7.2 
4.2 



I 



■ Fiscal Year 

ySOURGEVNational Science Foundation 



1 



72 



60 



48 



38 



24 



12 



71 73 
(est.) 
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Agency 

Total . 

Department of Defense . f 

National Aeronautics and Space Administration 
Atomic Energy Commission . . ... . . . . . . . i . 

Department of Health, Education, and Welfare 
Department of Transportation . . . 

Other agencies . :. . 

• DOD has scheduled the largest di 
DOD, chief development expansior 
eluding a major effort on the , L 
(ULMS). The aircraft program of i 
crease substantially for work on 
strategic bomber, the lightweight- 
superiority fighter. 

• Virtually no change occurs in the E 
in 1973 since decreases in the Ape 
development activities related to th 
including Skylab and the space shut 

• The 1973 increase for AEC is mair 
- of an economic liquid-metal fast-b 

ting decreases are planned for the 
for nuclear weapons testing activitie 

HEW programs reflect the largest r- 
and the actual increases for this age 
primarily the result of expanded c 
Cancer Institute. \ 

• The decline in DOT development 
cancellation of the SST. 



Agencies 



bligations for development, from 
'1972 and $10.5 billion in 1973, 

iw the 1967 peak of $1 1.3 billion. 

R&D total is expected to be 59 
ent in 1963. 



(Percent of R&P iij^^ 

' "■"■72.. 



Percent of total 




nations 




60 



48 



36 



?.4 
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The agencies currently most heavily engaged in the sponsorship of Federal 
development programs are shown as follows: 

Federal obligations for development, bv agency 

(Dollars in millions] 





Actual 


Estimates 








Percent 




Percent 








change 




change 


Agency 


1971 


1972 


1971-72 


1973 


1972-73 


Total . 


$9,399 


$10,071 


+ 7.2 


$10,494 


+ 4.2 " 


Department of Defense 


5,896 


6,681 


+13.3 


6,981 


+ 4.5 


National Aeronautics and Space Adnninlstration 


1,761 


1,631 


- 7.4 


1,629 


.- .1 


Atomic Energy Commission. . . 


874 


881 


+ .8 


921 


+ 4.5 


Department of Health, Education, and Welfare 


174 


249 


+43.6 


311 


+24.8 


Department of Transportation , . 


309 


210 


-32.1 


•191 


- 8.9 


Other agencies . 


- 385 


420 


+ 9.0 


460 


+ 9.6 



DOD has scheduled the largest dollar increases of any agency. Within 
DOD, chief development expansion in 1973 is planned for the Navy, in- 
cluding a major effort on the Undersea Long Range Missile System 
(ULMS). The aircraft program of the Air Force is also expected to in- 
crease substantially for work on such programs as the B-1 advanced 
strategic bomber, the lightweight fighter prototype, and the F-15 air 
superiority fighter. 

Virtually no change occurs in the level of NASA's development program 
in 1973 since decreases in the Apollo program are offset by increases in 
development activities related to the post-Apollo manned flight programs, 
including Skylab and the space shuttle. 

The 1973 increase far AEC is mainly for acceleration of the development 
of an economic liquid-metal fast-breeder power reactor. Partially offset- 
ting decreases are planned for the space propulsion reactor program and 
for nuclear weapons testing activities. 

HEW programs reflect the largest relative increases in the current period, 
and the actual increases for this agency are second only to DOD. They are 
primarily the result of expanded development programs of the National 
Cancer Institute. 



• The decline in DOT development obligations is caused entirely by the 
cancellation of the SST. 



Trends In Federal obligations for development by selected agencies 



(Billions of dollars) 
12 



10 



7\ 


♦ 

4 
• 

♦ 

♦ 


Average Annual Percent Change 
1963-67 1967-73 






Total 7.4 -1.2 
DOD 3.3 1.3 
NASA 17.2 -11.9 
AEC 2.1 1.0 
Other 37.0 13.8 














/ 

/ 

f- —■ 












AEC 




— ^ — 1 — \ — I — \ — 1 1 1 1 



1963 


65 


67 69 , 






, Fiscal Year;. ■ V 



71 



. 73 



SOURCE: National Science Foundation , - ' v.-/ ' , . ' 



Trends 



DOD, NASA,, and AEC are expected to account jointly for 91 percent of 
the Federal development total in 1973, compared with 99 percent in 



NASA's steady decline in development support since 1966 has caused the 
net decrease in overall Federal obligations for development between 1967 
and 1973. NASA's share of the Federal totaf is expected to be only 16 
percent in 1973 compared with its fjeak of 38 percent in 1965. 

DOD shows an average annual growth rate of 3 percent in the 1963-67 
period and 1 percent in the 1967-73 period. Its share of the Federal 
development total dropped from 67 percent in 1963 to 57 percent in 
1 967, but it is expected to be back to 67 percent in 1 973. . 

AEC has maintained a fairly constant level of development support, and 
its share of the total has remained around 9 percent. 

For the first time, in 1973 the combined development total of the other ' 
agencies is expected to be higher than that of AEC. The most noteworthy 
among these other agencies are DOT and HEW. 

The joint share of the "other agency" group is an anticipated 9 percent 
in 1973 compared with 1 percent in 1963. 



Performers 



The Federal development effort in the 1971-73 period is allocated to 
performing sectors as follows: 



Federal obligations for development, by performer 

[Dollars in millions] 





Actual 


Estimates 








Percent 




Percent 








change 




change 


Performer 


1971 


19.72 


1971-72 


1973 


1972-73 


Total 


$9,399 


$10,071 


+ 7.2 


$10,494 


+ 4.2 




?,132 


2,337 


+ 9.6 


2,325 


- 0.5 


Industrial firms^ . 


6,408 


6,854 


+ 7.0 


7,242 


+ 5.7 


Universities and colleges 


149 


158 


+ 6.1 


173 


+ 9.5 


FFRDC's administered by universities 


330 


341 


+ 3.3 


351 


+ 3.0 




329 


295 


.-10.4 


304 


+ 2.9 




51 


86 

_. 


+69.8 


100 


+1 5.5 



^Includes Federally Funded Research and Development Centcvs < FFRDC's) administered by this sector. 



• Since DOD accounts for approximately two-thirds of the total Federal 
development effort in the current period, its small decrease planned in 
intramural work and substantial increase in the use of industry in 1973 
strongly influence the overall trend in Federa! support of these per- 
formers. 

• The combined' effort of all performers other than industrial firms and 
Federal intramural is expected to account for less than 10 percent of the 
Federal development total in 1973. 



Trends 



• The industry share of the total Federal development effort has decreased 
from 80 -percent in 1963 to an estimated 69 percent in 1973. In dollars, 
the 1973 estimate of $7.2 billion is considerably below the peak of $8.8 
billion in 1967. 

• NASA was responsible for the rise in support for industrial firms in 1964 
and DOD for the rise in 1967; both agencies contributed to the contin- 
uous decline from 1967 to 1971. 



in the 1971-73 period is allocated to 



The ratio of Federal intramural development work to total Federal devel- 
opment grew from 15 percent in 1963 to an estimated 22 percent in 
1973. DOD has been the major influence in the generally rising support of 
intramural development performance. 



evelopment, by performer 

n millions) 





Actual 


Estimates 








Percent 




Percent 








change 




change 




1971 


19.72 


1971-72 


1973 


1972-73 




$9,399 


$10,071 


+ 7.2 


$10,494 


,+ 4,2 




2,132 


2,337 


+ 9.6 


2,325 


- 0.5 




6,408 


6,854 


+ 7.0 


7,242 


+ 5.7 




149 


158 


4- 6,1 


173 


+ 9.5 




330 


341 


+ 3.3 


351 


+ 3.0 




329 


295 


-10.4 


,304 


+ 2.9 




51 


86 


+69.8 . 


100 


+15.5 



FRDC sl administered by this sector. 



nately two-thirds of the total Federal 
: period, its small decrease planned in 
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Trends in Federal developmsnt obligations by major performer 

(Billions of dollars) 
10 



o; 



^Industrial firms^ 
V > 



S 



Average Annual Percent Change 
1963-67 1967-73 



Industrialfirmsa 6.6 --3.1 
Federal intramural 9.9 4.1 



rederal //ntramural 

I I. I 



^ '/,;v:1963 ,.65;, 67 69,^. Jl ^ . 73 

C%^<-f\''r^^\^^'^'^- Fiscal Year. ^^^^ . 

Funded Researc^^^ 

'iV;AV'';(FFRDC's) administered by industrial ' ' ^ ' * 

SOURCE: National Science Foundation^ ^ A .'• " 



Sections. GEOGRAPHIC DISTRIBUTION 



Data have been collccicd on the geographic distribution of Fed- 
eral funds for research and development and R&D plant since 
1963, but on an annual basis only since 1968. 

in 197] the 11 agencies participating in the survey reported a 
total of $15.2 billion in R&D obligations, representing 98 per- 
cent of the Federal R&D total for that year. These agencies also 
reported R&D plant obligations of $586 million. 

Data are given on a prime contract basis, although a sample sur- 
vey was made of first-tier subcontracting in 1971. indications are 
that the distribution of R&D support would show a significantly 
different pattern if subcontracting were taken into account. 



SYNOPSIS 



• California, Maryland, and New York each received more than $1 billion in 
Federal R&D obligations in 1971 for the second consecutive year. 

• Despite declining support in recent years, the California R&D total 
remained above $3 billion, nearly three times that of Maryland or New 
York. 

• Between. 1970 and 1971 the number of States in the $500 million-to-$1 
billion category increased from five to eight. Included in this category for 
the first time were Missouri, Washington, and Ohio. 

• In 1971 eleven States received between $100 and $500 million, bringing 
the total receiving more than $100 million to 22 States. These 22 States 
accounted for 92 percent of the 1 971. Federal R&D total. 



• Seventeen States received R&D support in the $25 million-to-$100 million 
range. 



• Only 12 States received less than $25 million, and these accounted jointly 
for 1 percent of the 1971 R&D total. In this under-$25 million group, the 
lowest amount received by any State was $8 million. 



Distribution of total Federal* R&D obligations, by State, FY 1971 




DISTRIBUTION BY DIVISION 



THf: liADING STATES 



Changes in the regional distribution of Federal R&D funds over the 
1963-71 period are as follows: 



Distribution of Federal R&D obligations by geographic division, 
fiscal years 1963, 1968, 1970, and 1971 



Division 


1963 


. 1968 


1970 


1971 


Total (millions of dollars) 


$12,251 


$15,690 


$14,981 


$15,240 


Pacific . . ; 


Percent distribution 


38.1 
13,8 
14.6 
5.7 
8.7 
6.7 
3.1 
5.0 
3.4 


30.4 
18.0 
15.7 
6.4 
7.0 
8.2 
2,0 
7.6 
4.2 


29.4 
19.4 
16,8 
6.7 

7,e 

6.9 
3.2 
5.6 
4.0 


26.3 
21.2 
15.8 
7.5 
74 
7.4 
5.2 
4.8' 
4.1 


South Atlantic ; . 


Middle Atlantic . . . ; 


New England . . 


Mountain 


East North Central 


West North Central 


West South Central 


East South Central 
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NOTE; Percenis do not add to 1 00 .hecause ouilyiiig areas and offices abroad have been excluded. 



• In each of the 6 years surveyed, the Pacific, South Atlantic, and Middle 
Atlantic divisions have received the most support. While the Pacific divi- 
sion had led throughout this period, since 1968 the South Atlantic has 
received more than the Middle Atlantic, because of growing R&D support 

L to Maryland, Florida, and the District of Columbia. 

• The Pacific division has sustained a substantial decline since 1963, both in 
relative and absolute terms. Its share of the Federal R&D total dropped 
from 38 percent in 1963 to 26 percent in 1971, and the net dollar 
decrease was 14 percent in that time. Changes in funding to California had 
most influence on this division. 

• The South Atlantic division registered a substantial gain: from 14 percent 
of the Federal R&D total in 1963 to 21 percent in 1971 and an absolute 
increase of 91 percent. 

• The Middle Atlantic division maintained about the same share of the R&D 
total throughout the 1963^1 period, around 16 percent, although its 

: increase in absolute terms was 35 percent. 



489-778 0 - 72 -3 
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69 percent of the Federal R^ 
from 1963 through 1970 the 
accounted for 71 percent of ih 

• T hi; same States have tended 
one year to another, and Califc 
made up the leading three. He 
land was in second place in - 
third place. 

• The 'leading 10" States in 1^ 
the first time. (The District Oi 
9th and 10th places in 1970, 
tively, in 1971.) 



Distribution of Federal R&D oblig 
in 1971 for fiscal yec 

State 

Total, all States (millions of dollars) . . . . . 

California .1 

Maryland 

New York 

Florida . .- 

Massachusetts : . 

New Jersey /- 

Missouri 

Tfjxas 

Wa:hington' 

Pennsylvania ...... 

All other States^ . _ 

^Includes outlying areas and offices abroad. 



23 



5I0N 



THE LEADING STATES 



ribution of Federal R&D fundi over the 



?(D obligations by geographic division, 
63,1968, 1970, and 1971 







. 11968 


1970 


1971 




$1 5,690 


$14,981 


$15,240 




Percei't distribution 




38.1 


30.4 


29.4 


26.3 




13.8 


18.0 


19.4 


21.2 




14.6 


15.7 


16.8 


15.8 




5.7 


6.4 


6.7 


7.5 




8.7 


7.0 


7.6- 


7.4 




6.7 


8.2 


6.9 


7.4 




3.1 


2.0 


3.2 


5.2 




5.0 


7.6 


5.6 


4.8 




3.4 


4.2 


4.0 


4.1 



id offices abroad have been excluded. 
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jistered a substantial gain: from 14 percent 
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aintained about the same share of the R&D 
period, around 16 percent, although its 
15 percent. 



• Federal R&D funds are distributed to every State, but they tend to 
concentrate in a relatively small number. In 1971 1 0 States accounted for 
69 percent of the Federal R&D total. It is worth noting, however, that 
from 1963 through 1970 the 10 most heavily supported States always 
accounted for 71 percent of the total. 

• The same States have tended to appear in the ''leading 10" group from 
one year to another, and California, Maryland, and New York have .ilwaVb 
made up the leading three. However, 1971 was the first year that M^^ry- 
land was in second place in Federal R&D support and New York in 
third place. 

• The "leading 10" States in 1971 included Missouri and Washington for 
the first time. (The District of Columbia and Ohio, which had been in 
9th and 10th places in 1970, appeared in 12th and 11th places, respec- 
tively, in 1971.) 



Distribution of Federal R&D obligations to the 10 States leading in such support 
in 1971 for fiscal years 1963, 1968, 1970, and 1971 



State , 


1963 


1968 


1970 


1971 


Total, all States (millions of dollars) 

California .' 


$12,251 


$15,690 


$14,981 


$15,240 


Percent distribution 


35.1 
5.5 
7.7 
2.8 
4.2 
3.3 
1.9 
3.2 
2.7 
3.6 

30.0 


27.4 
5.8 
7.5 
5.1 
5.1 
4.3 
.8 
5.6 
2.2 
3.9 

32.3 


25.8 
7.1 
8.2 
5.5 
5.1 
5.0 
1.9 
4.3 
2.8 
3.6 

30.7 


21.6 
7.9 
7.3 
5.8 
5.8 
4.9 
3,9 
3.9 
3.7 
3.6 

31.6 


Maryland . , . 








New Jersey , 










All other States^ 





^Includes outlying areas and offices abroad. 
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R&D obligations by geographic division and State, fiscal years 1963, 1968, 1970, and 1971 

[Dollars in millions] 













Net 






Net 










increai^i/ 




increase/ 










decrease 






uivision ano oiatB 




1 QCQ 

1 ybo 


1 970 


1963-70 


1 971 


1970*71 


Pacific 


$4,665.2 


$4 77d T 






(tie 1 1 






So99.2 


Alaska 


12.1 


61.8 


43.2 


+ 


31.1 


58.2 


+ 


15.0 


California 


4,296.7 


4,298.6 


3,871.1 




425.6 


3,295.4 


— 


575.7 


Hawaii 


7.1 


35.0 


43.8 


+ 


36.7 


38.3 




5.5 


Oregon 


18.2 


35.0 


OO.u 


+ 


15.6 


/1 1 Q 


+ 


8.1 


Washington 


331.1 


343.9 


d1 9 9 


+ 


81.1 




+ 


1 59.0 


South Atlantic .... 


$1,685.3 


$r:,8i9.7 

• 


$2,899.2 


+$1 


,213.9 


$3,224.6 


+ 


$325.4 




24.6 ■ 


13.9 


16.3 




8.3 


13.0 




3.3 


District nf CnliimhiR 


403.9 




nOO.a 


+ 


64.6 




+ 


9.7 


Florida 




7QQ 1 


094 P 


+ 


483.9 


QQn A 

oyu.4 




65.6 


Georgia 


26.7 




79 1 
/Z.J 


+ 


45.6 


/O.O 


+ 


6.5 


Marvlrinri 


675.7 






+ 


387.7 


1 oni o 
1 ,/Ul -/ 




137.8 


North Carolina 


27.0 






+ 


36.9 


iiZ. / 


+ 


1 8.8 


South Carolina . . . , 


19.8 


18.7 


17.8 




2.0 


23.4 


+ 


5.D 


Virginia 


158.8 


275.2 


352.7 


+ 


193.9 


424.9 


+ 


72.2 


West Virginia 


7.9 


20.6 


19.6 


+ 


11.7 


32.1 


+ 


12.5 


Mtririls Atl;)ntir 


$1 789.2 


<59 




+ 


$727.7 


\ O.O 




$103.4 


New Jersey 


410.1 


681.8 


742.5 


+ 


332.4 


745.1 


+ 


2.6 






1 ,1 74.9 


1 ,235.6 


+ 


291.4 


1,119.5 




116.1 


Pennsylvania ..... 


434.9 


616.7 


538.8 


■ + 


103.9 


548.9 


+ 


10.1 


New England 


$ 702.2 


$1,009.4 


$1,000.8 


+ $298.6 


$1,148.8 


,+ 


$148.0 


Connecticut ..... 


139.3 


133.2 


160.0 


+ 


20.7 


149.9 




10.? 


Maine .... ... 


5.3 


6.0 


13.3 


+ 


8.0 


13.6 






Massachusetts 


51 5.1 


795.7 


760.9 


+ 


245.8 


887.0 


+ 


126.1 


New Hampshire .... 


15.9 


36:6 


27-3 


+ 


10.4 


34.0 


+ 


6.7 


Rhode Island 


20.5 


31.1 


29.9 


+ 


9.4 


50.5 


+ 


20.6 


Vermont 


5.2 


6.8 


9.5 


+ 


4.3 


13-7 


■ + 


4.2 


Mountain 


$1,068.6 


$1,093.6 


$1,136.8 


+ $ 68.2 


$1,127.4 





S 9.4 


Arizona 


174.6 : 


71.4 


72.8 




101.8 


88.7 




15.9 


Colorado 


240.8 


265.3 


274.1 


■ + 


33.3 


264.2 




9.9 


Idaho . 


29.7 


65.6 


75.0 


+ 


45.3 


75.3 


+ 


.3 



Division and State 



Mountain (cont.) 

Montana 

Nevada 

New Mexico 

Utah 

Wyoming 

East North Central . 

Illinois 

Indiana 

Michigan 

Ohio 

Wisconsin 

West North Central . 

I owa 

Kansas 

Minnesota 

Missouri 

Nebraska 

North Da kola . . . . 
South Dakota . . . . 

West South Central . 

Arkansas 

Louisiana 

Oklahoma 

Texas. . . .■ 

Easl^fJouth Central . 

Alabama 

Kentucky 

Mississippi 

Tennessee ...... 



1963 



8.5 
128.9 
345.9 
135.8 

4.5 



$ 819.5 



203.9 
57.3 
154.4 
304.3 
99.7 



3 376.7 



23.3 
21.5 
73.6 
236.6 
4.8 
3.4 
13.5 



$ 608.2 



4.2 
189.2 
16.9 
397.9 



$ 420.1 



246.8 
11.0 
16.5 

145.8 



1968 



8.3 
223.6 
413.3 
39.7 

6.4 



$1,294.0 



239.3 
82.9 
203.4 
653.6 
114.8 



$ 321.1 



41.7 
19.8 
111.1 
121.1 
1&4 
6.0 
6.0 



$1,188.9 



272.4 
24.0 
884.4 



$ 655.3 



• 405.7 
24.1 
26.5 
199.1 
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R&D obligations by geographic division and Sftate, fiscal years 1963, 1968, 1970, and 1971 

I D6I (ars iiin millions] 



1 

j 

. 

1970 


"Net 
increase/ 
decrease 
1963-70 


1971 


increase/ 
decrease 

1970-71 Division and State 


1963 


1968 


1970 


Net 
increase/ 
decrease 
1963-70 


1971 


Net 
increase/ 
decrease 
1970-71 


$4,404.1 


-S261,1 


$4,004.9 


-S399,2 Mountain (cont.) 


8.5 
128.9 
345.9 

135,^ 
4.5 


8.3 
223.6 
413.3 
39.7 

6.4 


11.6 
190.9 
444.1 

61.1 
7.2 


+ 3.1 
+ 62.0 
+ 98.2 
- 74.7 
+ 2.7 


1 7.6 
159.0 
458.7 

55.8 
8.1 


+ 6.0 

- 31.9 
+ 14.6 

- 5.3 
+ .9 


43.2 
3.871.1 
43.8 
33.8 
412.2- 


+ 31.1 
- 425.6 
+ 36.7 
+ 15.6 
+ 81.1 


58.2 
3,295.4 
38.3 
41.9 
571.2 


^ Nevada 

^ ^' New Mexico 

Utah 

+ 159.0 


$2,899.2 


+$1,213.9 


$3,224.6 


East North Central . . 

+ $325.4 


$ 819.5 


$1,294.0 


$1,038.8 


+ $219.3 


$1,121.7 


+ $ 82.9 


203.9 
57.3 
154.4 
304.3 
99.7 


239.3 
82.9 
203.4 
653.6 ! 
114.8 


239.6 
91.9 
162.8 
457.3 
87.1 


+ 35.7 
+ 34.6 
+ 8.4 
+ 153.0 
- 12.6 


249.1 
74.6 
187.3 
518.1 
92.6 


+ 9.5 
- 17.3 
+ 24.5 
+ 60.8 
+ 5.5 


468.5 
824.8 
72.3 
1 .063.4 
63.9 
17.8 
. 352.7 
19.6 


- 8.3 
+ 64.6 
+ 4B3.9 
+ 45.6 
+ 387.7 
i 36.9 

- 2.0 
+ 193.9 
+ 11.7 


13.0 
478.2 
890.4 

78.8 
1,201.^ 

82.7 

23.4 
424.9 

32.1 


Illinois 

'^'^ Indiana 

+ 65.6 Ohio.... 

+ 137.8 

^ ^^'^ West North CentraL . 

+ 5.e 

+ 72.2 1,^3 

^ ^2.5 Kansas 


$ 376.7 


$ 321.1 


$ 475.4 


+ $ 98.7 


$ 786.0 


+ 3310.6 


23.3 
21.5 
73.6 
236.6 
4.8 
3.4 
13.5 


41.7 
19.8 
111.1 
121.1 
15.4 
6.0 
6.0 


32.7 
16.6 
109.3 
291.2 
10.6 
8.9 
6.1 


+ 9.4 

- 4.9 
+ 35.7 
+ 54.6 
+ 5.8 
+ 5.5 

- 7.4 


32.9 . 
24.3 
102.8 
596.9 
10.4 
9.1 
9.6 


+ .2 
+ 7.7 
- 6.5 
+ 305.7 
.2 

+ .2 
+ 3.5 


$2,516.9 


+ $727.7 


$2,413.5 


Minnesota 

--$103.4 Missouri 


742.5 
1,235.6 
538.8 


+ 332.4 
+ 291.4 
+ 103.9 


I. 745.1 
1,1 19.5 
548.9 


Nebraska . 

^ North Dakota 

— 1 1 fi 1 ..v 

''"^'^ South Dakota 
+ 10.1 


$1,000,8 


+ $298.6 


$1,148i8 ■ 


^ fet South Central . . 
' +$148.0 


$ 608.2 


$1,188.9 


$ 834.9 


+ S226.7 


$ 733.1 


^$101.8 


4.2 
189.2 
16.9 
397.9 


8.1 
272.4 
24.0 
884.4 


9.8 
146.5 
29.5 
649.1 


+ 5.6 
~ 42.7 
+ 12.6 

+ 251,2 


20.8 
90.1 
26.3 
595.9 


+ 11.0 

- 56.4 

- 3.2 

- 53.2 


160.0 
13.3 

760.9 
27.3 


+ 20.7 
+ 8.0 
+ 245.8 
+ 10.4 
+ 9.4 
+ 4.3 


149.9 
13.6 

887.0 
34.0 
50.5 
13.7 


^^'^ Louisiana ..... 

Oklahoma 

^ 126.1 ^3,33 

+ 6.7 


29.9 
9.5 


^^'^ East South Central . . 
+ 4.2 


$ 420.1 


$ 655.3 


$ 599.7 


+ $179.6 


$ 618.2 


+ $ 18.5 


$1,136.8 


+ $ 68.2 


$1,127.4 


Alabama 

^'^ Kentucky 


246.8 
11.0 
16.5 

145.8 


405.7 
24.1 
26.5 

199.1 


357.2 
20.4 
28.3 

193.8 


+ 110.4 
+ 9.4 
+ 11.8 
+ 48.0 


360.0 
23.0 
46.7 

188.5 


+ 2.8 
+ 2.6 
+ 18.4 
- 5.3 


72.8 
274.1 
7g.O 


. - 101.8 
+ 33.3 
+ 45.3 


88.7 
264.2 
75.3 


+ 15 9 f^'s^'ssippi 

9.9 
+ .3 
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' Eight States ~ California, Maryland, New York, FJcm&,, Massachusetts, 
New Jersey, Texas, and PennsylvMla - teve ba*/^!n^t*^^ 10 States 
Idling in Fed^rai '^U) ^^upport in sachte^f the six. ^ctairveyed (1963 

' New Mexico, amiong the leading 10 States through 1965, moved to 11th 
place by 1 968 and remained in that position until 1 971 . 

' Federal R&D support to California, dropped to $3.1:t?i)llli>^n i 1971 from a 
high of $4.6 billion ffH IMS. The^^ai^ decre^ete^^^^^ 1970 
and 1:971 bocmm of substantial funding £ijtbacfe »; tto^ part of NASA 
S^D - 37 percent and 11 percent, respectively - which brought 
a®0ut further retrenchment in the defense and space industries. However, 
the university and college sector and the "other nonprofit" sector received 
increased support in 1 971 in California as a result of increased R&D fund- 
ing on the part of most of the other agencies. 

Maryland is the leading State for Federal intramural R&D performance, 
accounting for 1 8 percent of the total in 197t Maryland was the only one 
of the 10 leading States in 1'971 wtere^; Mr^^iwf:^! work predominated. 
Included mmg. itie impdr^iTt Federi^^i^l^!l»^ Maryland are 
HEW%%i%i^r)ar fetitutes of Health, NASA's: iiifflard Space Flight Cen- 
ter, Commerce's National Bureau of StandardsEtteNaval Ordnance Labo- 
ratory, and: the Army's Edgewood Arsenal: :ioadm^^^^ Industrial re- 
sources, however, also figure significantly fcirEederal R&D work in 
this State. 

New York's 1971 decrease of $116 million OTsiIhe second largest (after 
California) among all the States, It broughtrffeiNew York level of R&D 
support to a point below that of 1968. Virtoaiiy all of the New York 
decline is attributable to completion of the Apdllo program. The impact 
of NASA's reduced support was felt primarily within the ^ndu^rry sector, 
which reflected an 18-percent decline in Federail R&D supp^^n from 1970 
to 1971. However, other sectors showed higher R&D support levels. 

The rapid rise of Federal R&D funds to Florida between 1963 and 1969 
depended on the growth of defense- and space-related activitfes. After a 
slight drop in 1970, the total in 1971 rose somewhat above the former 
high. The 1970 drop reflected the phaseout or completion of major space 
programs. The 1971 increase of 8 percent, or $66 million, was mainly the 
net result of a $111 million increase in DOD funds and a $53 million 
decline in NASA support. 



Federal R&D support to tH^e l 
for FY 1963J968, and1!Si| 



0 



1 I 



California 
Maryland 
New York 



Massachusetts 



New Jersey 




SOURCE: National Science Foundatioi 
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Federal R&D support to the 10 States leading in such support in 1971 
for FY 1963, 1968, and 1971 

(Billions of dollars) 
0 1 2 3 4 ' 



Massachusetts 




New Jersey 



Missouri 



Washington 
Pennsylvania 



^1963 
□ 1968 
I 1971 



All others 



SOURCE: National Science Foundation 



• In 1971 R&D funding to Massachusetts increased for the first time since 
1958. More than one-half of the $126 million increase was obligated by 
DOT. Although industrial firms received a sizable proportion of the DOT 
increase, most of it was directed to DOT's Transportation Systems Center 
in Cambridge, Mass. 

• The Federal R&D net support to New Jersey scarcely changed from 1970 
to 1971. NASA increased its R&D funds to the State by 41 percent while 
some other agencies, including DOD, decreased their support. New Jersey 
shows the highest concentration of DOD support among all the States 
with four-fifths of its Federal R&D work funded by DOD, mostly con- 
centrated in industrial firms. 

• Missouri experienced the largest dollar gain among all the States ($306 
million) from 1970 to 1971. As a result, Missouri entered the 'leading 
10" group for the first time. Most of the increase was provided by DOD 
for continuing work on the Air Force F-15 and by NASA for work on the 
orbital workshop and airlock modules for the Skylab program. Almost 90 
percent of federally supported research and development in Missouri 
is performed by industry, the highest industry share in any State. DOD 
and NASA together accounted for 92 percent of Missouri's R&D total 
in 1971. 

• Federal R&D obligations to Texas declined 33 percent from 1968 to 
1971 because of reductions in programs of both NASA and DOD. DOD's 
$25 million decrease between 1970 and 1971 affected industry but not 
other sectors, all of which received increased DOD support. However, all 
R&D performing sectors reflected decreased NASA funding, although 
industry was the most seriously affected. 

• Although Washington ranked among the 1 0 Federal R&D support leaders 
in 1971, the cancellation of the SST development program is expected to 
lead to reduced funding in subsequent years. 



• Throughout the 1963-71 period the 
R&D total has remained fairly con 
support between 1968 and 1970, 
1971. Other agencies increased R&E 
DOD funds. Increases were evident " 
large increase on the part of NA5 
cutback. NASA's R&D support in 
tween 1970 and 1971 to suppor 
Earth Resources Technology Satellit 

• Among three other States with si- 
Federal R&D support they received_ 
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Is increased for the first time since 
6 million increase was obligated by 
ed a sizable proportion of the DOT 
3T's Transportation Systems Center 

' Jersey scarcely changed from 1970 
ids to the State by 41 percent while 
decreased their support. New Jersey 
30D support among all the States 
ivork funded by DOD, mostly con- 



ir gain among all the States ($306 
suit, Missouri entered the "leading 
the increase was provided by DOD 
F-1 5 and by NASA for work on the 
for the Skylab program. Almost 90 
irch and development in Missouri 
; industry share in any State. DOD 
2 percent of Missouri's R&D total 



leclined 33 percent from 1968 to 
ns of both NASA and DOD. DOD's 
nd 1971 affected industry but not 
creased DOD support. However, all 
ecreased NASA funding, although 
d. ■■■ : 

he 10 Federal R5D support leaders 
levelopment program is expected to 
years. 



• Throughout the 1963-71 period the share of Pennsylvania in the Federal 
R&b total has remained fairly constant. After a sizable decline in R&D 
support between 1968 and 1970, Pennsylvania showed a small gain in 
1971 . Other agencies increased R&D support enough to offset the loss of 
DOD funds. Increases were evident in each sector except industry where a 
large increase on the part of NASA did not counterbalance the DOD 
cutback. NASA's R&D support in Pennsylvania more than doubled be- 
tween 1970 and 1971 to support research and development on the 
Earth Resources Technology Satellite (ERTS). 

• Among three other States with significant changes in the amounts of 
Federal R&D support. they received between 1970 and 1971 was Virginia, 
whose 1971 R&D funding level represented a $72 million increase over 
that of 1970, or 20 percent. This growth was largely the result of 
expanded support for intramural research arid development on the part 
of DOD and NASA. In 1971 t!v.^ intramural sector accounted for 63 per- 
cent* of Virginia's Federal R&D funds, the largest proportion among all 
the. States. 

• Ohio also registered an important increase between 1970 and 1971, 
almost $61 million. Two agencies, DOD and DOT, were responsible for 
most of the rise. However, 1971 was the only year surveyed except 1963 
in which Ohio did not rank among the leading 10 States. 

• Louisiana has shown a drop in R&D funds in each year of the 1968-71 
period. The 1971 decrease of $56 million brought Louisiana's level of 
support to less than one-fourth that of 1965 when NASA funding to 
industry for work on the Apollo program was highest in thiis State. As a' 
result of these decreases, Louisiana moved fron: lUh place in 1965 to 
24th in 1971. 



DISTRIBUTION OF FUNDS BY 
AGENCY 

• The overall Government distribution pattern 
is primarily influenced by DOD. In 1971 this 
agency provided the predominant support in 
each of the 10 leading States except Texas, 
where NASA provided the major support. 
Also, eight of the 10 States leading in DOD 
support were among the leading 10 in total 

■ Federal R&D support 

• For NASA and HEW, second and third in 
total R&D funds, six of their own leading 
States, respectively, were also among the lead- 

, ing 10 overall. 

• However, for AEC, fourth in size of funding, 
only four of its leading 1 0 States were among 
the 10 total Federal R&D leaders. 

• DOT and NSF, fifth and sixth agencies in 
R&D obligations in 1971; each numbered six 
of their own ^'leading 10" States among the 
10 Federal- R&D support leaders. 



Thus, the individual patterns of the primary 
R&D support agencies (with the exception of 
AEC) tend to overlap and to concentrate 
funds in 10 to 15 States. 

Federal agencies distribute R&D support to 
the States in varying concentration patterns. 
Five agencies - AEC, DOT, NASA, Com- 
merce, and DOD — direct at least four-fifths 
of their R&D dollars in each case to TO States. 
HEW and GEO, on the other hand, concen- 
trate less intensively; slightly more than two- 
thirds of their R&D funds were placed in 10 
States, respectively. For EPA and NSF, the 
concentration is around three-fifths; and for 
USDA and Interior, closer to one-half, since 
their missions tend to be oriented to work 
concerned with natural conditions. 



R&D obligations of each agency to the 25 State 



^Percent) 
100 




All agencies USDA Commerce DOD HEW Interior DOT"= 

State rank for the 10 States leading In Federal R&l 



State 


All <)gencie$ 


USDA, 


Commerce 


DOD 


H 


Total R&D 
(Millions of doilars} 


$15,240 


$300 


SI 43 


$7,498 


si; 


California 


: V 


3 


6 


1 , 




Maryland 


2 




1 


5 




Ngw York 


3 




10 


2 




. Florida 


- 4 




- 8 


6 




Massacfiusetts 


5 




7 


. 4 




New Jersey 


6 




4 


■ 3 




Missouri ■ 


7 






7 : 




Texas 


8 


7 


9 




Washington 


9 




5 


9... 




Pennsylvania 


10 


8 








Ofiio 








8 




D.C. 




2 




10 




New Mexico 












Virginia 












Alabama 












Colorado 






2 






Illinois 




6 






Tennessee 












Michigan 












Nevada 












Wisconsin 




10 








Louisiana 




4 








Arizona 












North Carolina 










11 


Georgia 




■ 5 






Idaho 
Alaska 
Mississippi 
West Virginia 
Kentucky 




9 


3 






South Dakota 













SOURCE; National Science Foundation ■ 



R&D obligations of each agency to the 25 States leading in such support, FY 1971 



(Percent) 
100 



80 



40 



20 



injjnin 



MM 



1st 25 States 



1st 10 States 



1st 5 States 



1st State 



All agencies USDA Commerce 000 . KEW Interior 'DOT' • AEG ' EPA NASA N$r QEO 

State rank for the 10 States leading in Federal R&D support, overall and by agency, FY 1971 



State 


All agencies 


USDA 


Commerce 


ODD 


1 HEW 


Interior 


DOT 


AEC 


EPA 


NASA 


NSF 


DEO 


Total R&D . 
(Millions of dollars) 


315,240 


S30D 


S143 


S7,498 


$1,441 


SI 94 


$48^ 


Sl.302 


S134 


S3,25e 


$336 


SI 53 


California 
Maryland 
New York 
. Florida , 
Massachusetts 


1 
2 
3 

- 4 . 


•3 
1 


6 

■ 1 
10 

8 

7 


1 
5 
2 

6:. 
4 


2 
1 

3 


2 
5 


^4 
i 9 
7 

2 


1 

3 


2 
8 
B 


1 
4 
7 
2 


1 , 
10 
2 

■ . 

■ 3 


3 
8 
1 

7 


5 


4 




New Jersey 

Missouri 

Texas 

Washington 

Pennsylvania 


6 
7 
8 
9 
10 


7 

8^ 


4 

9 

■■■ ■ 5 


3 

: 7 

9 


7 
5 


7 

10 
1 


: 6 . 
V 


9 
5 


10 
4 


B 
3 


5 




Ohio 
O.C. 

New Mexico 

Virginia 

Alabama 




2 




8 

10 


9 
8 


4 
9 


3 
5 

10 


2 


5 
7 

3 


10 , 

8 
5 


8 


,10 
2 


Colorado 
Illinois 

Tennessee _ 

Michigan 

Nevada 




6 


2 




6 


3 


8 


7 
6 

4 


9 




4 

.6 

7 


5 


Wisconsin 
Louisiana 
Arizona 
North Carolina 
Georgia 




10 

4 

5 




















4 
6 


Idaho 
Alaska 
Mississippi 
West Virginia 
Kentucky 




9 


3 






6 




8 

10 










South Dakota 












■ 8 














SOURCE: National Science Foundation ' ' , 
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FACTORS IN R&D PERFORMING 
STRENGTH 



• The overall State distribution pattern is large; 
ly determined by the industrial R&D support 
pattern, since the industry sector accounted 
for more than one-half of total 1971 Federal 
R&D obligations. The 10 leading States in 
Federal R&D support to industrial firms were 
also the 10 leading States in overall Federal 
R&D support. 

• The university and college sector reflects 
greater dispersion of funds. For example, the 
■ l O ieading States in Federal R&D support to 

universities and colleges received 62 percent 
of the Federar support to that sector, com- 
pared with the 78 percent of Federal support 
directed to the 10 leading States to receive 
industry support in 1971 . This pattern also 
compares with the 78 percent ratio for R&D 
support to intramural performers given to the 
10 States leading in that performance cate- 
. . gory. ; 

• R&D obligations can be ranked by State and 
compared with such measures of national 
activity as population, total personal income, 
and total Federal , taxes. Although no direct 
cause and effect conclusions can be drawn, 
the data tend to indicate that the wider 
choice of skills and institutions found in more 
populous and - wealth-producing areas is 

. related to the selection of given States far 
: R&D performance. 



The 10 States leading In Federal R&D obligations in fiscal year 1 971 cotr 

States in Federal R&D support of perfa 







Position among all States Iri 


States leading jn 


Percent of 


Federal 


Industrial 


Unive 


Federal R&D support 


total Federal 


. intra nnural 


firms^ 


and ca 




R&D support 










21.6 


2 


;l ,/ 




2. Maryland 


7.9 


t , , , 


9 


'•.T.c 


3. New York ...... 


7.3 


13 


2 




4. Ficrida ....... 


5.8 


3 


' 5 


■■■ ■ Ac 


5. Massachusetts'. . . . 


5.8 


9 


7 




6. N':w Jersey 


4.9 


11 






7. Missouri ....... 


3.9 


21 


. '4 ■■: 




8. Texas . ....... 


3.9 


8 


8 




9. Washington . . . . . ■ 


3.7 


26 


6 


12 


10. Pennsylvania .... 


3.6 


; 12 


10 


■ c 


All other States . .... 


31.6 









^Includes Federallv Funded Research and Development Centers administered 
by this sector. 
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The 10 States leading in Federal R&D obligations In fiscal year 1971 compared with their relative positions among all 

States in Federal R&D support of performer groups ' 

..... ■ . , ..■-,„■■.■ ■ ■ ' ■ 







Position among all 


States in Federal R&D support of performer groups 




States leading in 


Percent of 


Federal 


Industrial . 


Universities 


FFRDC'^ 


Other 


Others' 


Federal R&D support 


total Federal . 


intramural 


firms^ 


and colleges 


administered 


nonprofit 






R&D support 








by 


institutions^ 














universities 






1. California ...... 


21.6 


2 


.1 


""..1 .■ 


1 


• 1 


1 


2. Maryland 


7.9 


1 


9 


9 


5 


10 


9 


3. New York . ..... 


. 7.3 


13 


2 


2 


6 


2 


2 


4. Florida . . . . ... 


5.8 


3 


5 


14 




38 ' 


20 


5. Massachusetts .... 


5.8 


9 


1 


3 


4 


3 


7 


6. New Jersey ..... 


4.9 


11 


3 


19 


• 9 


18 


14 


7. Missouri . — 


3.9 


21 


4 


13 




12 


12 


8. Texas , . . ,. . . . . 


3.9 ; 


8 


8 


6 


19 


ii 


5 


9. Washington . . . , 


3.7 


26 


6 


12 


16 


9 


6 


10. Pennsylvania .... 


3.6 


12 


10 


5 


10 


■ . 8 • ■ 


3 


All other States . .. . . . 


31.6 















^Includes . Federally Funded Research and Development Centers administered 
by this sector.'. ,. > 



Distribufen of Federal R&D obligations by State compared with other national indicators, b 



Seate 



United Stares total,, 
(in millions) 

California ...... 

Maryland 

New York ...... 

Florida , .■ 

Massachusetts . . . . 

. New Jersey 

Missouri ....... 

Texas 

Washington . . . . . 
Pennsylvania . . . . 

Ohio . .; 

District of Colunnbia 
New Mexico . , . . 

Virginia . 

Alabanna ....... 

Colorado. ...... 

Illinois i . .. . . . . 

Tennessee . . . . . . 

Michigan ...... 

Nevada . . . . . . . . 

Connecticut ... . 

Minnesota . . . . , . 

Wisconsin ...... 

Louisiana ...... 

Arizona ....... 



Total Federal 
R&D obligations 



Rank 



Percent 
of total 



$15,240 



1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 , 
17 
18 
19 . 
20 

21 
22 
23 
24 
25 



21.62 
7.88 
7.35 
5.84 
5.82 

4.89 
3.92 
3.91 
3.75 
3.60 

3.40 
3.14 
3.01 
2.79 
2,36 

1,73 
1.63 
1.24 
1.23 
1.04 

.98 

.68 
.61- 

,59 



Population 



Rank 



Percent 
of total 



^206 



1 

17 
2 
9 

10 

8 
13 
: 4 
22 

3 

6 
42 
37 
14 
21 

28 
5 

18 
7 

48 

24 

19 
16 
20 
33 



9.81 
1.94 
8.92 
3.41 
2.79 

3.54 
2.30 
5.56 
,1.67 
5.76 

5.23 
.36 
.50 
2.29 
1 .69 

I'll 
5.43 
1.93 
4.36 
.25 

1.49 
1.88 
2.17 
1.78 
.90 



Total peroorial 



Rank 



Percent 
of total 



Total Federal 



$854 



1 

14 
2 
9 

10 

8 
12: 

6 
20 

4 

5 
36 
40 
13 
25 

26 

3 
21 

7 
45 

18 
19 
16 
22 
31 



11.08 
2.12 

10.82 
3.17 

3.09 

4.13 
2.16 
4.94 
1.67 
5.74 

5.25 
.52 
•41 
2.14 
1.24 

1.09 
6.26 
1.55 , 
4.55 
:29 

1:82 
1.81 
2.03 
1.40 
.84 



Rank 



Percent 
of total 



$172,842 



2 

' 11 
1 

13 
9 

8 

10 
7 

22 
5 

6 
c 
44 
19 
27 

20 

23 
4 
43 

15 
16 
17 
25 
33 



Includes individual income and employment taxes, corporation, excise, estate, and gift taxes (minus refunds} 
includes persons stationed in the armed forces in each area, 
included in Maryland tax figures. 
Collections from and refunds to U.S. taxpayers in Puerto Rico, Canal Zone, and in foreign countries. 



8.68 
2.67 
16.26 
2.26 
2.89 

3.80 
2.68 
4.62 
1.21 
6.11 

5,97 
c 

.21 
1.58 
.76 

1.47 
7.61 
T.04 
6>18 
.21 

2.05 
1.85 
17V 
.91 
.49 



State 



Total Federal 
R&D obligations 



Rank 



North Carolina . . 

Georgia 

Idaho . . . . . . . 

Indiana ...... 

Alaska 

Utah 

Rhode Island . . .. 
Mississippi . . . . . 

Oregon 

Hawaii ....... 

New Hampshire . . 

Iowa 

West Virginia . . , 
Oklahoma ..... 
Kansas 

South Carolina . . 
Kentucky ..... 
Arkansas ..... 
Montana ., : 
Vermont . . ... 

Maine . . . ! . . . 
Delaware . .... 
Nebraska . , . . . 
South Dakota , . . 
North D/3kot£ : . . 
Wyoming . .... 

Outlying areas and 
offices abroad . . . , 



26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 
.51 



SOURCES: iii.i Department of Commerce, Popufi^ 
Department of d -^merce. Office ot Business Economic 
of the Treasury, ^iatistical Appendix to Annua! Repq 
Year Ended June 30/ 1971. < 



istrlbution of Federal R&D obligations by State compared with other national indicators, by State, 1971 



Total persorial 
income 



Percent 
of total 



Rank 



Percent 
of total 



Total Federal 



Rank 



Percent 
of total 



State 



9.81 
1.94 
8.92 
3.41 
2.79 

j.54 . 

2.30 

5.56 

1.67 

5.76 

5.23 
.36 
.50 
2.29 
1 .69 

1.11 
5.43 
1.93 
4.36 
.25 

1 .49 
1.88 
2.17 
1.78 
.90 



$854 



1 

14 
2 
9 

10 

8 
12 

6 
20 

4 

5 
36 
40 
13 
25 

26 
3 
21 

■■■■ -] 

45 

18 
19 
16 
22 
31 



11.08 
2.12 

10.82 
3.17 
3.09 

4.13 
2.16 
4.94 
1.67 
5.74 

5.25 

.41 
2.14 
1.24 

1.09 
6.26 i 
1.55 

4^55; 
.29 

1.82 
1.81 
2.03 
1.40 
.84 



$172,842 



2 
11 
1 

13 

9 

8 
10 

7 
22 

5 

6 

c 
44 
19 
27 

20 

3 
23 

4 
43 

15 
16 
17 
25 
22 



8.68 
2.67 
16.26 
2.26 
2.89 

3.80 
-2.68 
4.62 
1.21 
6.11 

5.97 

c 

.21 
1.58 
.76 

1,47 
7.61 
1:04 
6.18 
.21 

2.05 

1,85 
1.77 
.91 
.49 



North Carolina . . 

Georgia 

Idaho . 

Indiana 

Alaska 

Utah . . 

Rhode Island . . . 

Mississippi 

Oregon ....... 

Hawaii ....... 

New Hampshire . . 
Iowa „, ....... 

West Virginia . . . 
Oklahoma . . . . . 

Kansas . . . . . . . 

South Carolina . . 

Kentucky . . . . . 

Arkansas . . . . . 

Montana , . . . 

Vermont . . . . 

Maine ... . . . . 

Delaware . . . . . 

Nebraska . . . . . 

South Dakota .. . . 

North Dakota . . . 
Wyoming . . . . . 

Outlying areas and 
offices abroad. . . 



Total Federal 
R&D obligations 



Rank 



Percent 
of total 



26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 

45\ 

46 
47 
48 
49 
50 
51 



.54 
.52 
.49 
■49 
.38 

.37 
.33 
.31 
.28 
.25 

.22 
.22 
.21 
.17 
.16 

.15 
.15 
.14 
.12 
.09 

.09 
.09 
.07 
.06 
.06 
.05 



.40 



Population; 



Rank 



12 
15 
43 
11 
51 

36 
39 
30 
31 
40 

41 
25 
34 
27 
29 

26 
23 
32 

44 ; 

49 

38 
47 
35 
45 
46 
50 



Percent 
of total 



2.49 
2.26 

.35 
2.56 

■15 

.53 
.47 
1.08 
1.05 
.38 

.37 
1.38 

.85 
1.27 
1.09 

1.27 
1.59 
.94 
.34 
.22 

.49 
.27 
.73 
.32 
.30 
.16 



Total personal 
income 



Total Federal 
taxes^ 



Rank 



Percent 
of total 



Rank 



15 
17 
44 
11 
50 

39 
37 
32 
29 
38 

42 
23 
35 
28 
27 

30 
24 
34 

49 

41 

43; 

33 

47 

48 

51 



2.04 
1.94 

.29 
2.45 

.17 

.44 
.46 
.72 
■99 
.44 

.33 
1.30 

.66 
1,07 
1.08 

.97 
1,26 
.69 
.29 
.19 

.40 
.30 
.71 
.27 
.25 
.15 



12 
18 
41 
14 
49 

^ 39 
34 
37 
28 
38 

42 
26 
35 
24 
29 

32 
21 
36 
45 
48 

40 
30 
31 
47 
46 
50 



i:ion. excise, estate, and gift taxes (minus refunds), 
ttco, Canal Zone, and in foreign countries. 
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R&D PLANT IMPACT OF SUBCONTRACTING 



• Over the 1 963-71 period, the 10 leading 
States in R&D plant support were among a 
group of J 6 States. Five of them were among 

... the leading 10 in each of the 6 years sur- 
veyed; these are Florida, California, New Mex- 
ico, New York, and Maryland. 

• California regained its position as the leading 
recipient of R&D plant support in 1971, a 
position which it held in four of the 6 years 
surveyed. 

• ; Most of the R^D plant support in I llinois was 
■ :provided by: AEC for continuing construction 
,of the 200-Bev particle accelerator at Batavia, 
Illinois. 

. • Substantial increases to Washington support- 
,ed the; Fast Flux Test Facility in Richland, 
Wash.,; part of AEC's Liquid Metal Fast; 
■Breeder Reactor program. 



In order to provide some understanding of 
the impact of subcontracting, the responding 
agencies were requested to report the geographic 
distribution of 1971 first-tier subcontracting 
under each new,, or continuing, prime contract 
or grant for which $20 million or more was 
obligated in 1971. The request was for data on 
first-tier subcontracts awarded in 1971 regard- 
less of the year of the appropriation funding 
the subcontract. 

DOD and AEG together provided the first-tier 
subcontracting data for 24 prime contracts. The 
NASA reporting system provides information on . 
all first-tier subcontracts in excess of $10,000 
on each of the agency's prime contracts in 
excess of $500,000 and on second-tier subcon- 
tracts in excess of $10,000 on each of the 
first-tier subcontracts in excess of $50,000.. The 
remaining eight. 'agencies participating in this 
survey did not have prime contracts or subcon- 
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Federal obligations for R&D plant in the 10 States leading r 

[Dollars in millions' 



State 


TOTAL 


AEC 


DOD 


NASA' 


NSF 




Total 


$586 


$312 


$1 54 


$40 ; 


$28 : 




California . 


1 20 


40 


47 


23 


, •'■■3 ■■ 






85 


78 


6 


(c) 






New Mexico 


54 


49 


: 5 . 




:(c): 




Washington .......... 


54 


53 






'(c) : 




New York ......... 


34 


23 




(c) 


4 




Florida 


31 


: (C) 


22 


4 






Maryland ........... 


30 


(c) 


22 


2 






Idaho .... . ....... 


20 


20 


(c) 








Nevada . 




15 


2 




■(c) 


■1 


Pennsylvania . ... . ... 


17 


13 


2 


(c) 


'.'.2.'.. 




Other States'^ 


125 


22 


, 45 


11 


17 ; 





ERIC 



^Includes Department of Agriculture. Enwironmental Protection Agency, and Office of Economii 
''Includes outlyir^g areas and offices abroad " I 

•^Less tfian $500,000. ' ■ .'.j 
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IMPACT OF SUBCONTRACTING 



In -order to provide some understanding of 
the impact of subcontracting, the responding 
agencies were requested to report the geographic 
distribution of 1971 first-tier subcontracting 
under each new, or continuing, prime contract 
or grant for which $20 million or more was 
obligated in 1971. The request was for data on 
first-tier subcontracts awarded in 1971 regard- 
less" 0,f the year of the appropriation funding 
the subcontract. 

DOD and AEC together provided the first-tier 
subcontracting data for 24 prime contracts. The 
NASA reporting system provides information on 
air first-tier 'Subcontracts in excess of $1 0,000 
on each of the agency's prime contracts in 
excess of $500,000 and on second-tier subcon- 
tracts jn excess of $10,000 on each of the 
first-tier subcontracts in excess of $50,000. The 
remaining eight agencie-s participating in this 
survey did not have prime contracts or subcon- 



tracts meeting the criteria established in the 
survey. 

Most of the subcontracting is done by indus- 
trial firms; subcontracting is considerably less 
important with most of the other performers. 
Since more than 93 percent of total perfor- 
mance by industry (including industry-adminis- 
tered FFRDC's) as reported in this survey was 
in support of the programs of DOD, AEC, and 
NASA, the subcontracting of these three agen- 
cies largely determines the overall geographic 
impact of R&D subcontracting. 

The sampling shows that significant redistri- 
bution of R&D funds among States would be 
reflected by^ full subcontracting data. The share 
of the leading R&D support States would tend 
to decrease somewhat (although the net change 
would be small in relation to their prime .con- 
tracts), but in the case of many smaller support 
States, the net increase from subcontracts would 
be important in relation to^ prime contracts 
awarded. ^ 



Federal obligations for R&D plant in the 10 States leading in jj^ich support, by agency, fiscal year 1971 

[Dollars in millions] 



State 


TOTAL 


AEC 


DOD 


NASA 


NSF 


HEW 


DOT 


COMMERCE 


INTERIOR 


OTHERS 


.Total 


$586 


$312 


$1 54 , 


$40 


$28 


$17 


$11 


$9 


$9 


$6 


California 


120 


40 


47 


23 


3 


1 


1 




5 






85 


78 


■6 


(c) 


1 








(c) 




New IVIexico 


54 


49 


5 




(c) 








(0 






54 . 


53 ; 






(cl 








1 






34 


23 


3 


(c) 


4 


(c}' 




4 






Florida 


31 


(c) 


^2 


4 


1 






4 


(cl 


(c) 


Maryland .......... 


30 


(c) 


22 




(c) 


1 


(c) 


.1 ■ 


(c) 


3 




20 


20 


(c) 
















Nevada ...... . . . . . , . 


17 


15 


2 




(c) 


; (c) 










Pennsylvania ........ 


17 


13 


2 


(c) 


2 




(c) 




(cl 


(c) : 


Other States^ 


125 


22 


45 


: 11 


17 


15 


9 


■ 1 


2 


3 



^Includes Department of Agriculture, Environmental Protection Agency, and Office of Economic Opportunity. 
''Includes outlying areas and offices abroad. 
•^Less than $500,000. 
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U.S. geographical distribution of NASA prime contract and subcontract awards, fiscal year 1971 

[ Dollars in thousands] 



State 



Prime 
contract awards 
to State?. 



Amount 



Percent of total 



Subcontract awards 



Received 
from other 
States 



Awa rded 
to other . 
States 



Net 
total 



Net total - prime 
contract & subcontract 
awards 



Amount^ 



Percent of total 



(a) 



(b) 



(c) 



(d) 



(e) 



(f) 



(g) 



(h) 



TOTAL 

Alabama 

Alaska 

Arizona 

Arkansas 

California ... . . . 

Colorado 

Connecticut 

Delaware 

District of Columbia 
Florida . 

Georgia. . 

Hawaii 

Idaho . 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 



$2,351 ,542 



100.0 



$228,258 



$228,258 



$2,351,542 



Maryland. . . . . 

Massachusetts . . 

Michigan . . . . . 

Minnesota . . . . 

Mississippj . . • • 

Missouri . . . . i 

Montana . . . . . 

Nebraska . . . . 

Nevada . . . . . . 

New Hampshire . 

New Jersey. . . . 
New Mexico . . 
New York . . . . 
North Carolina . 
North Dakota . . 

Ohio . . . . . . . 

Oklahoma . . . , 
Oregon . . . . . . 

Pennsylvania . , 
Rhode Island . < 

South Carolina . 
South Dakota . , 
Tennessee ... 
Texas ■ . ■ ■ . . . 
Utah ....... 



Vermont . . 
Virginia. . . . 
Washington . 
West Virginia 
Wisconsin . . 
Wyoming . . 



138,195 
2,135 
8,276 
59 

522,826 

1 18,325 
26,435 
6,723 
27,471 

246,707 

7,481 
3,006 
1 1 
9,799 
4,960 

2,229 
1,730 
313 
50,803 
2,485 

181,072 
74,587 
43,538 
7,962 
19,008 

205,482 
(9) 
66 
328 
1,495 

77,735 
6,656 
135,656 
2,363 
(3) 

37,588 
1,930 
597 
87,306 
468 

127 
476 
1 ,844 
212,333 
2,146 

112 
37,566 
11,112 

188 
21,773 
71 



5.9 
.1 
.4 

(c) 
22,2 

5,0 
1.1 
.3 
1.2 
10.5 

.3 
,1 

(0 

,4 
,2 

.1 

.1 

(c) 
2,2 
.1 

7,7 
3.2 
1.9 
.3 
.8 

8.7 

(c) 
(c) 

(C) : 
.1 

3.3 
.3 

5.8 
.1 

(c) 

1.6 
.1 

(c) 

3.7 
(c) 

(c) 
(c) 

.1 

9,0 
.1 

(0 
1.6 
.5 

(c) 

.9 

(c) 



6,722 
80 
4,929 
233 
48,545 

16,995 
7,917 
11 
77 
5,300 

152 

10 
766 
(192) 

(7,197) 
1 ,772 
80 
111 
23 

5,302 
25,540 

9,352 
13,273 
118- 

2,189 
1,485 

.366 

18,086 
305 

25,247 
227 

4,713 
138 
135 
22,719 
217 



20 
325 
5,012 
12 

136 
491 
7,425 
40 
(949) 



2,291 
574 

58,815 

26.344 
2,799 
698 
103 
3,265 



13 



1 ,706 

1 1,218 
758 
5.423 
885 
481 

29,935 



6,322 
26,202 

556 
35,354 

7,486 
6,987 



4.431 
80 
4.355 
233 
b 10.270 

^5118 
b687 
b26 
2,035 

152 



10 
766 
b205 

^7,197 
1,772 

80 
^1,595 

23 

b5,916 
24,782 
3,929 
12,388 
J^363 

27;746 
1,485 



366 

1 1 ,764 
305 
^955 
. 227 



4,157 
138 
135 
bl2,635 
217 



20 
325 
b2,474 
12 

136 
448 
7,425 
- 40 
b7,936 



142,626 
2,215 
12,631 
292 
512,556 

108,976 
'31,553 
6,036 
27,445 
248,742 

7,633 
3,006 
21 

10,565 
4,755 

(4,968) 
3,502 
393 

49,208 
2,508 

175,156 
99,369 
47,467 
20,350 
18.645 

177,736 
<9) 
1,551 
328 
1,861 

89,499 
6,961 
134,701 
2,590 
(3) 

41,745 
2,068 

732 
74,671 

685 

127 
496 

2,169 
209,859 

2,158 

248 
38,014 
18,537 

228 
13,837 
71 



100.0 



6,1 
.1 
,5 

(0 
21.8 

4,6 
1.3 
.3 
1.2 
10.6 

.3 
.1 

(c) 

.4 
•2 

(.2) 
.1 

(c) 
2.1 
.1 

7,5 
4,2 
: 2.0 
.9 
.8 

7,6 
(c) 

,1 

(c) 

.1 

3.8 
.3 

5.7 
.1 



1.8 
.1 

(c) . 

3.2 
(c) 

(c) 

(c) ■ . 

.1 

8.9 
.1 

(c) 
1.6 
.8 

(c) 

.6 

(c) 



^Column (b) plus or minus column (f). 

^Awards to other Slates exceed the awards from other States. 

*^Less than ,05 percent. 



NOTE: Prime contract awards include awards on R&D contracts and awards to . 
educational and nonprofit institutions of S1 0.000 and over and on ail other contracts : 
of 825,000 and over; exclude awards placed through other Government agencies, 
awards outside the U.S,, and actions on the JPL contracts. Subcontract awards 
include those of $10,000 and over on prime contracts of $500,000 and over. 

SOURCE: National Science Foundation. , • 
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^SA prime contract and subcontract awards, fiscal year 1971 

'.. (Dollars in thousands] ■ 



r ■ 


Subcontract awards 


Net total - prime 
contract & subcontract 
awards 




Received 
from other 
States 


Awarded 
to other 
States 


Net 
total 


total 


Amount^ 


Percent of total 




(d) 


(e) 


(f) 


(g) 


(h) 




$228,258 


$228,258 


$ 


$2,351,542 


100.0 


:. 
■■■ 


6.722 
80 
4.929 
233 
48.545 


2.291 
574 
58.815 


/:.43i 

80 
4.355 
233 
•^10.270 


142.626 
2.215 
12.631 
292 
512.556 


6.1 
.1 
.5 

(c) 
21.8 


) ■■ 
t 


16.995 
7,917 
11 
77 
5.300 


26.344 
2.799 
698 
103 
3.265 


^^9.349 
^5.118 

t>687 
^26 

2.035 


108.976 
•31.553 
6.036 
27.445 
248.742 


4.6 
1.3 
.3 
1.2 
10.6 




152 




152 


7.633 
3,006 
21 

10.565 
4.755 


.3 
.1 

■ (c) : 

.4 
.2 


I 


10 

i 766 
(192) 


13 


10 
766 
^205 


■ 

' ■■ ■ ■ 


(7,197) 
1.772 
80 
111 
23 


1,706 


^7.197 
1,772 

80 
^1.595 

23 


(4.968) 
3,502 
393 

49,208 
2,508 


(.2) 
.1 

(c) ' 
2.1 
.1 


f'- ■ ■ 
>■"'■■ 
) . .-. 
}■. ■■ 


5.302 
25.540 

9,352 
13.273 
118 


11 ,218 
. 758 
5,423 
885 
481 


^5.91 6 
24.782 

3,929 
12,388 

^353 


17 5,156 
99,369 
47,467 
20,350 

...18,645 


7.5 
4.2 
2.0 
.9 

;8'-. - 




.2.189 


29,935 


27.746 


177,736 
(9) 
1,551 
328 
1,861 


7.6 ^ 
(c) 

(c) 




'1.485 




1.485 




366 




366 


.1 


3 .' 
3 

1 


18.086 
305 

25,247 
227 


6.322 
26,202 


11 .764 
305 
t>955 
- 227 


89,499 
6,961 
134,701 
2,590 
(3) 

41 ,745 
2,068 
732 
74,671 
€85 


3.8 
.3 

5.7 
.1 

(0 

1.8 
.1 

(c) 

3.2 
(c) 


5 
I 

7 .. 


4.713 
138 
135 
22,719 
217 


556 
35,354 


4,157 
138 
135 
t>12,635 
217 










127 
496 
2,169 
209,859 
2,158 


(c) 
(c) 

.1 

8.9 


r ■■ ■ ■ 

1 - 


20 
325 
5,012 
12 


7,486 


20 
u 325 
°2.474 

12 


5 

9 •, 


136 
491 
7,425 
40 
(949) 


43 
6.987 


1 36 
448 
7.425 
40 
°7,936 


248 
38,014 
■18,537 

228 
13.837 
71 


(c) 
1.6 
.8 

(c) 

,6 

(c) 











, NOTE: . Prime contract awards indude awards on R&D contracts and awards to 
educational and nonprofit institutions of $10,000 and over and on all other contracts 
of $25,000 and over; exclude awards placed through other' Government agencies, 
.. awards: outside the U.S., and actions on the JPL contracts. Subcontract awards 
; include those of $10,000 and over on prime contracts of $500,000 and li'JGr. 
: SOURCE: National Science Foundation. ' 



NASA 

• NASA subcontracts in 1971 totaled $330 mil- 
lion. Of this total, $102 million, or 31 per- 
cent, remained within the prime contract 
State, and $228 million, or 69 percent, 
crossed States lines. 

• These subcontract dollars originated from 
prime contract? in 23 States and the District 
of Columbia. However, the subcontracts were 
performed in 44 States and the District of 
Coiumbia. 

• As a result, 31 States showed an increase 
in their share of procurements, and 13 States 
and the District of Columbia showed a 
decrease. 

• Seven of the 10 largest States in terms of 
1971 prirne contract awards showed net de- 
creases of funding as a result of subcon- 
tracting. 



Geographic distribution of 24 DOD and AEC prime contracts and first-f 

(Dollars in thousands! 



DOD and AEC 



Those prime contracts reported by DOD and 
AEG together totaled $2,036 million, and 
first-tier subcontracts totaled $633 million. 

Of the subcontract dollars, $150 million, or 
24 percent, remained within the prime con- 
tract State, and $483 million, or 76 percent, 
crossed State lines. 



As a result of subcontracting, 38 States, the 
District of Columbia^ and Canada showed 
increases, and 6 States showed decreases from 
their prime contract totals. 



State 



(a) 



United States, total . 

Alabama 

Alaska , . 

Arizona 

Arkansas 

California 



Colorado 

Connecticut ..... 

Delaware ...... 

District of Columbia 
Florida • 

Georgia .• . 

Hawaii 

Idaho • > • 

Illinois • • 

Indiana. 



Prime 
contract awards 
to State 



Amount 



(b) 



$2,035,900 



451,700 



Iowa . . 
Kansas . . 
Kentucky 
Louisiana 
Maine . . 



Maryland . . . 
Massachusetts , 
Michigan . . , 
Minnesota . . 
Mississippi • ^ 



Missouri . . . . . 

Montana . . . ■ 
Nebraska . . . . 

Nevada . . . . . . 

New Hampshire , 

New Jersey . . . 
New Mexico . , 
New York ... 
North Carolina 
North Dakota . 

Ohio ...... 

Oklahoma . . - 
Oregon . .... 

Pennsylvania . 
Rhode Island . 

South Carolina 
South Dakota . 
Tennessee . . . 
Texas . . . . . 
Utah 



Vermont . . 
Virginia . . . 
Washington . 
West Virginia 
Wisconsin . . 
Wyoming . . 

Canada . , . 



45,600 
197.500 



74,200 
34,000 



percent of total 



139,300 

299,100 
337,700 
172,500 



137,500 



91 400 



55,400 



(c) 



100.0 



22.2 



2.2 
9.7 



3.6 
1.7 



6.8 

14.7 
16.6 
8.5 



6.8 



4.5 



2.7 



^Column'(b) plus or minus column (f). j 
^Awards to other States exceed the awards from other States. 
*^Less than 0.5 percent; 



Subcontract ; 



Received 
from otheri 
StatQS 



(d) 



$482,780 



2,445 
376 

1 ,693 
117 
109.758 

4.961 : 
13.167 
187 

2,038 
29,437 

1,119 
193 
5,378 
4,940 
1 ,037 

2,094 
24 
827 
4 

7,348 
52,460 

4,406 
36,149 
154 

10.775 



79 
2,837 
11,075 

4,907 
1.593 
51 ,422 
457 

18,132 
2,472 
3,829 

18,454 
138 

341 



5,584 
33,771 
2,380 

18,565 
14,952 

466 
156 

83 



NOTE: Prime 
educational and ^ 
of $25.000 ; and^ 
agencies, awards ~ 
awards include th 

SOUF^QIsJ Nai 



Geographic distribution of 24 DOD and AEC prime contracts and first-tier subcontract awards, fiscal year 1971 

(Dollars in thousands) 



State 



(a) 



United States, total . 

Alabama 

Alaska . . 

Arizona 

Arkansas 

California 



Colorado 

Connecticut ..... 

Delaware ...... 

District of Columbia 
Florida 

Georgia, , 

Hawaii , , 

Idaho 

Illinois 

Indiana . 



Prime 
contract awards 
to State 



(b) 



$2,035,900 



451,700 



Iowa . , 
Kansas . . 
Kentucky 
Louisiana 
Maine . . 



Maryland . . . . 

Massachusetts . . 

Michigan . . . . 

Minnesota . . , . 

Mississippi . . . , 

Missouri .... , 
Montana ,• • • ■ 
Nebraska . . . . 
Nevada . . . . 
New Hampshire 

New Jersey . . . 
New Mexico . . 
New York . . . 
North Carolina 
North Dakota . 

Ohio ...... 

Oklahoma . . . 
Oregon .... . 

: Pennsylvartia . 
Rhode Island . 

South Carolina 
South Dakota . 
Tennessee . . . 
Texas . . . . . 
Utah 



Vermont . . 
Virginia . . . 
Washington . 
, West Virginia 
Wisconsin , . 
Wyoming . . 

Canada . . . 



45.600 
197.500 



Percent of total 



74.200 
34,000 



139.300 

299,100 
337.700 
172.500 



137.500 



91.400 



55.400 



(c) 



100.0 



22.2 



2.2 

9.7 



3.6 
1.7 



6.8 



14.7 
16.6 
8.5 



6.8 



4.5 



2.7 



^Column !{b) plus or minus column (f). 
''Awards to other States exceed the awards from other States. 
■ Less than 0.5 percent. 



Subcontract awards 



Received 
from other 
States 



(d) 



$482,780 



2,445 
376 
1,693 
117 
109,758 

4,961 
13.167 
187 

2,038 
29,437 

1.119 
193 
5,378 
4.940 
1.037 

2.094 
24 
827 
4 



Awarded 
to other 
States 



(e) 



7,348 
52.460 

4.406 
36,149 
154 

10,775 

79 
2.837 
11,07 5 

4.907 
1.593 
51.422 
457 



18.132 
2,472 
3.829 

18.454 
138 

341 

5,584 
33.771 
2,380 



18,565 
14,952 

466 
156 

83 



$482,780 



67.201 



4.002 
17,685 



1 1 ,823 
8.339 



30.224 

146,600 
89,844 
42.864 



Net 
total 



(f) 



46,745 



4.678 



12.775 



2.445 
376 
1.693 
117 
42.557 

4.961 
13,167 
187 

2.038 
29.437 

. 1,119 
193 

1,376 
^1.2,745 

1.037 

2.094 
24 
827 
4 



7,348 
40.637 
^3,933 
36.149 
154 

10.775 
79 

^27,387 
^11.075 

^^141 .693 
^88.251 
8.558 
. 457 



18,132 
2,472 
^3,829 
°28.291 
138 

341 



Net total - prime 
contract & sutacontract 
awards 



Amount^ 



$2 ,035,900 



906 
33.771 
2,380 

18.565 
2.177 

466 
156 



83 



2,445 
376 
1.693 
117 
494,257 

4,961 
13.167 
187 

2,038 
29.437 

1,119 
193 
46.976 
184,755 
1,037 

2,094 
24 
827 
4 



7,348 
1 14.837 
30.067 
36.149 
154 

10.775 
79 

111.913 
1 1.075 

157,407 
249.449 
181.058 
457 



18,132 
2,472 
3,829 
109,209 
138 

341 

92,306 
33.771 
2,380 

18,565 
57.577 

466 
156 

83 



Percent of total 



.9 
2.8 



(c) 
(c) 

(c) 



NOTE; Prime coniraci awards include awards on R&D contracts and awards to , 
educational and nonprofit institutions of $1 0.000 and over and on all ojher contracts 
of S25.000 and over; they exclude awards placed through other Government 
agencies, awards outside the U.S., and actions on the JPL contracts. Subcontract 
awards Include those of $10,000 and over on prime contracts of $500,000 and over. 

SOURCE: National Science Foundation. - 



Part II 



FEDERAL FUNDS FOR SCIENTIFIC 
AND TECHNICAL INFORMATION 



Scientific and technical information (S&TI) is defined as 
knowledge or data resulting from the conduct of research and 
development, or knowledge or data required for organizing, 
administering, or performing research and development. Such 
information would be used largely by scientists and engineers 
engaged in R&D activities. 

S&Tl includes activities beginning with the editing and prepara- 
tion of scientific or technical reports for publication and con- 
tinuing into various documentation, collection, and information 
service activities. They also include meetings and R&D work In 
the scientific information area. The latter category directly 
overlaps with the R&D activities reported in part I of this survey. 
(See technical notes.) . ■ 

The data on S&TI \t\ Federal Funds surveys cover only ^//recr 
S&TI activities of Federal agencies, not S& M activities con- 
ducted in connection with the performance of R&D contracts 
and grants. For this reason the totals in this report only partly 
reflect the total of all S&TI activities supported by the Federal 
Government. ;c 

Despite this limitation, the broad measurement of direct costs 
on a functional basis can be useful as a guide to planning and 
forecasting. 
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AGENCIES AND ACTIVITIES 



Trends 



• Between 1971 and 1973 overall net growth in Sc&TI activities is expected 
to be 14 percent. Growth in 1 973 is scheduled to take place at a more 
rapid rate than in 1972. 

• In 1973 HEW, Commerce, and DOD are expected to contribute more than 
four-fifths of the overall increase. Much of the increase within HEW is 
attributable lo the National Institutes of Health and the Office of Educa- 
tion and within Commerce, to the Patent Office and the National Bureau 
of Standards. 



Federal obligations for scientific and technical information, by agency 

[Dollars In millions] 





Actual 


Estimates 








Percent ■ 




Percent 








change 




change 


Agency 


1971 . 


1972 


1971-72 


1973 


1972-73 


Total . . ^. ................ . .... 


$397.6 


$419.0 


+ 5.4 


$452.7 


+ 8.0 


Department of Defense • • • • 


141,3 


; 145.9 


;+ 3.3 


: 1 52.0 


+ 4.2 


Department of Health, Education, and Welfare 


72,6 


73.0 


+ .5 


86.9 


-+19.0 




69.0 


75.3 


+ 9.1 


83.4 


+10.8 




25,0 


30.5 


+21.9 


31.0 


+ 1.9 


National Aeronautics and Space Administration 


27.0 


27.3 


+ 1.0 


28.2 


+ 3.4 




14.3^ 


14.2 


- .1 


- 15.3 


+ 7.7 




14.1 


11.9 


-15.0 


11.6 


- 3.0 




10.3 


10.9 


+ 6.2 


1 1 .0 


+ 1.3 




24.3 


30.1 


+24.1 


33.3 


+10.2 



::eric 



The following tabulation shows the trc 



Trends in Federal obligations for scientific 

, by major cai 

[Dollars in 'nri 



Fiscal year 


Total 


Publication ! 


vDocumenta^ 






and 1 


reference! 






distribution 


informati'i 








: services 


1960 . ... 


$ 75.9 


$ 37.0' 


$ '28^,^ 


1961 . . . . 


91.6 


■ ;^-48.7.: 


29'.d: 


1962 . ... 


128.5 


55.7 


42:4 


1963 . .. . 


1 64.5 


67.7 


64.0 


1964 ... . 


^203.2 


59.9 


90.8 


1965 . - . . 


224.7 


68.2 


102.'b 


1966 . ... 


277.7 


82.7 


124.6. 


1967 .... 


324.4 


87.1 


152.5_ 


1968 . . . . 


359.2 


100.7 


165.6 


1969 . . . . 


362.5 


96.0 ; 


-■■■\5iVl:7Aj9. 


1970 . . . . 


386.8 ' 


98.9 . 




1971 . . . . 


397.6 


106.0 ' 


;':'V'>:'^:i93!8 


1972 (est.) 


419.0 


113.7 


193.3 


1973 (est.) 


452.7 


: 122.0 





^Includes $1 7.2 million lor maViagemeni, wh»cb was reported ittpiiriu^j' 



• Between 1960 and 1973 Federal obi 

■ ■ . ■ ^'<: 
grown SIX times. I' l/ ft 

• During this period the chief dollar gr 
tation, reference/ and inforniation s^^^ 
almost eight times and in 1973 is ex; 
theS&TI total. ; 



Trends 



)wtlr in S&TI activities is expected 
scheduled to take place at a more 



expected to contribute more than 
:h of the increase within HEW is 
)f Health and the Office of Educa- 
:nt Office and the National Bureau 



;hnical information, by agency 

ons] , 



ctual 


Estimates 






Percent 
change , 




Percent 
change 


971 V 


1 972;;; 


1971-72 


1973 


1972-73 


397,6 J 


$419.0 


+ 5.4 


$452.7 


+ 8.0 




.145.9 


+ 3.3 


152.0 


+ 4.2 


72.6 


73.0 


-f "".5 - 


- 8679 


+19.0 




. 75.3 


+ 9.1 


83.4 


+10.8 




. 30.5 


+21.9 


31.0 


:; + 1.9 




' 27.3 


+ 1.0 


28.2 


+ 3.4 




; ; 14.2 


- .1 


1.5.3 


+ ,7.7 




; ' 11.9, 


-15.0 


11.6 


- 3.0 




|:;-ib,9i; 


+ 6.2 


".11.0 


+ 1.3 




v;; 30.1 


+24.1 


33.3 


+10.2 



The following tabulation shows the trend of S&TI funding: 



Trends in Federal obligations for scientific and technical information activities, 

by major categories 

[Doiiars in millions] 



Fiscal year 


Total 


Publication 


Documentation, 


Symposia : 


R&O in information 




and 


reference and 


and 


sciences, documentation 






distribution 


information 


audiovisual 


and information systems. 








services 


media 


techniques and devices 


1960 .... 


$ 75.9 


$ 37.0 


$ 28.4 


$ 7.6 


$ 2.9 


1961 . . . . 


91.6 


48.7 


29.0 


6.7 


7.2 


1962 . . . . 


128.5 


55.7 


42.4 


1 7.0 


13.3 


1963 . . . . 


164.5 


67.7 


64.0 


21.0 


11,9 


1964 . . . . 


^203.2 


59.9 


90.8 


22.7 


12.6 


1965 . . . . 


224.7 


68.2 : 


102.0 


32.0 


22.5 


1966 . . . . 


277.7 


82.7 


124.6 


22.5 


48.0 


1967 . . . 


324.4 


87.1 


152.5 


31.7 


53.1 


1968 . . . . 


359.2 


: 100.7 


165.6 


34.1 


58.8 


1969 . . - . 


362.5 


96.0 


. 170.9 


31.8 


63.7 


1970 . . . . 


386.8 


98.9 


198.1 


32.6 


62.1 


1971 . . . . 


397.6^ 


106.0 


193.8 : 


32.8 


65.0 ■ 


1972 (est.) 


419.0 


113.7 


198.3 


33.4 


73.6 


1973 (est.) 


452.7 


122.0 


217.1 


34.0 


79.6 



^Includes Si 7.2 million for management, which was reported separately from the other categories in 1964 only. 



• Between T960 and'H^TT Feaefal obTigaTionTt^^ 

grown six times. - 

• During this period the chief dollar growth area has been that of documen- 
tation, reference, and information services; this category will have grown 
almost eight times and in 1973 is expected to account for 48 percent of 

' the S&TI total. 



I 



Categories 



Under each major category one subcalegor-y • For docun 

represents most of the costs, and this pattern tion servic« 

has been consistent throughout the 1960- for three ol 
1973 period. 

• .Under sym 

For publication and distribution in 1973 posia and i 

more than nine out oft 1 0 dollars are allocated three dollar 
to direct costs of this function. 



Federal obligations for scientific and technical informatio 



• The share of publication and distribution will 
have fallen to an estimated 27 percent "of the 
1 97 3 total (from 49 percent i n 1 9 60) . No ne- 
theless, dollar growth in this category has 
been impressive. 

• : Obligations for symposia and audiovisual me- 
dia, 8 percent of the S&T.I total in .1 973, in- 
creased, rapidly until 1968 but the 1 973 total 
for this category is no higher than the 1968 
level. 

• Obligations for research and development in 
~ information, 1 8 percenf of the 1973 total, 

:;show the most rapid rate of: growth of any 
category between 1.960 and 1 973 with strong 
gairis' in the current (1971-73) budget period. 



$453 million 



$122 million 
Publication & 
distribution 



$217 million 
Documentation, reference, 
information services 



Publication & 
distribution 
94% 



Support of 
publications 

. 6% 



Library & 
reference 
73% 



Speci(jii2ed 
information 
centers 
25% 



Translations 



^» .rTobl'S&TI i obligations in 1973 are expected 
to",be equal to approximately 2/2 percent of 
: total Federal R&D obligations. 

ERIC 



SOURCE:' National Science Foundations- 
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Categories 



Under each major category one subcategory 
represents most of the costs, and this pattern 
has been consistent throughout the 1960- 
1973 period. 

For publication and distribution in 1973 
more than nine out of 10 dollars are allocated 
to direct costs of this function. 



For documentation, reference, and informa- 
tion services, .library and reference accounts 
for three out of four dollars. 

Under symposia and audiovisual media, sym- 
posia and technical meetings use two out of 
three dollars. 



Federal obligations for scientific and technical information by activity/ FY 1973 (est.) 



$453 million 



$122 million 
Publication & 
distribution 



$217 million 
Documentation, reference, & 
information services 



Publication & 
distribution 
94% 



Support of 
publications 
6% 



Library & 
reference 
73% 



SOURCE: National Science Foundation ' 



$34 million 
Symposia & 
audiovisual 
media, etc. 



Specialized 
information 
centers 
25% 



Translations 
2% 



$80 million 

R&D in 
mformation 
sciences/etc. 



Symposia 
67% 



Audiovisual 
media, etc. 
33% 



R&U in 
information 
sciences, etc. 

100% 
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gencies 



For 1973, although 22 agencies reported 
S&TI activities/the leading 12 account for 98 
percent of the total dollars obligated. 

S&TI costs are not wholly comparable be- 
tween agencies; some agencies have full re- 
porting systems while others lack the means 
for capturing all their S&TI costs. In the 
1971-73 period, 13 agencies reported no 
S&TI obligations despite reporting R&D pro- 
grams. In some cases agencies cannot identify 
S&TL costs; in others, all such costs are in- 
curred with;n extramural R&D contracts and 
grants. , ^ 

The ratio of S&TI obligations to an agency^s 
R&D obligations varies widely from agency to 
agency. S&TI efforts only in some cases bear 
a direct relationship to an agency's R&D 
work. They often represent independent serv- 
ices, such as those of tiie Patent Office within 
Commerce, the National Agricultural Library, 
or the S&TI part of the Library of Congress. 

DOD, HLW, and Comrnerce together are ex- 
pected to account for almost three-fourths of 
theS&Tl total in 1973. 

DOD is responsible for an estimated 34 per- 
cent of total Federal S&TI obligations in 
1 973, as much a reflection of the Army's full 
S&Tl reporting systems as any other factor. 
(Although Navy and Air Force R&D programs 
?S^.Mr^.r:: than thngft. pf thp Army.^ their^ TR^ 
ported S&TI totals are lower.) 

HEW represents 19 percent of the Federal 
S&TI : total in 1973; more than one-half of 
this effort is in the National Institutes of 
Health, much of it in the National Library of 

Medicine. 



Distribution of Federal obligations for scientific and 
technical information, by agency and subdivision, 
fiscal year 197/5 lest.) 

(Dollars in millions] 





Total 


PprpPnt 


An Tif'v/ anH QHhrliwicinn 


obligations 




$ 452.7 


100.0 


Dspartmsnt of DafansB , 


152 0 


33.6 




71.3 


lb 




16.4 


3.6 


Department of the Air F^^ice 


■ 9.5 


2.1 




54.9 


12.1 


Department of Health, Education, and 








86.9 


19.2 


National Institutes of Health 


51.8 


1 1 .4 


(National Library of IVIedicine} ..... 


(28.0) 


(6.2) 




15.7 


3.5 


Food and fDrucj Administration 


9.8 


2.2 


Health Services and Mental Health 






AHmi niitratinn. 


9.2 


2.0 


Social Security Administration . . . . 


.4 


.1 


Departmsnt of Commerce 


83.4 


18.4 


Patent Office 


63.7 


14.1 


National Bureau of Standards ...... 


16.3 


3.6 


National, Oceanic and ; Atmospheric 








2.7 


.6 


Other . ................. 


.7 


.1 




31.0 


'6.9 


National Aeronautics and Space : 








28.2 


6.2 


Department of the Interior . . ...... 


15.3 


3.4 


Geological Survey . . . . 


10.9 


2.4 


Other . .......... .... . . . 


4.4 


1.0 




11.6 


2.6 


Department of Agriculture . . ... ... 


11.0 


2.4 


; National Agricultural Library . . . . . 


4.1 


.9 






..7 




3.1 


.7 




.7 


.1 




8.6 


. 1.9 




6.4 


1,4 




4.8 


1.1 




4.8 


1.1 




8.7 


1.9 
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Distribution of Federal obligations for scientific and 
technical information, by agency and subdivision, 
fiscal year 197.*^ (est.) 

IDoliars in millions] 





Total 




Agency and subdivision 


obi Igations 


Percent 






1 nn n 




1 52.0 


33.6 


Department of the Army 


71.3 


15.7 




16,4 


3.6 




"9.5 


2.1 




54.9 


12.1 


Department of Health, Education, and 






Welfare. 


86.9 


19.2 




51.8 


1 1 .4 


(National Library of Medicine) .... 


(28.0) 


(6.2) 




15.7 


3.5 


Food and Drug Administration . ... 


9.8 


2.2 


Health Services and Mental Health 








9.2 


2.0 


Social Security Administration , . . . 


.4 


.1 


Department of Commerce 


mA 


18.4 




63.7 


14.1 




1C.3 


3.6 


National Oceanic and Atmospheric 








2.7 


.6 


Other ................. . 


, J . 


.1; 




31.0 


6.9 
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• The 18 percent provided by Commerce chief- 
ly stems from Patent Office activities. 

• NASA and AEC, despite large overall R&D 
programs, report comparatively small amounts 
for S&TI purposes because so much of their 
R&D effort, including S&TT activities con- 
nected therewith, is performed extramurally. 

Activities 

• Certain agencies tend to be predominant in 
certain categories of activity: DOD in all four 
major ones and HEW in three out of four, 
while DOT is predominant in only one. 

• Often an agency will initiate S&TI activities 
in one category, or subcategory, and as its 
R&D programs grow, extend into the other 
categories. S&TI functions tend to flow back 
and forth between categories. 

Share of Selected Agencies 

in Major Categories 

of S&TI Activity, FY 1973 (est,) 

Category 1. Publication and Distribution 
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SOURCE; National Science Foundation 



COMMERCE: Patent Office 

85.000 paienls in FY 1973 (est.) 

Official Gazette, weekly abstracts of current patents 

DOD: Departments of the Army, Navy, and Air force 
Journal articles 
Technical reports 
Technical notes 
Technical memorandums 
Contractors' and grantees* reports 
f^esearch reviews 
Research reports 
Newsletter 
Surveys 
Monographs 

Proceedings of symposia 

Handbooks 

Books 

Abiitracts and bibliographies 
NASA 

Journal articles 

Technical reports, notes, and memorandums 

Contractors* reports 

Conference proceedings 

Scientific and Technical Abstracts (STAR) 

international Aerospace Abstracts 

Indexes 

Bibliographies 

Technical reprints 

Special publications 

ritW: National Institutes of Health 
Journals of the ins:^:utes 
journal articles 
Indexes 
Bibliographies 
Abstracts 
Monographs : 
; Books 
Reports 

Health Services and Mental Health Administration 
Scientific and technical papers 
Reports of research projects 
Reviews and analyses 
Journal articles 

Office cf Education 
Rs&Wxch in^Educatinn , .■ 
. lERIOR: Geological SvrV'ev 

Pecks ■ ■ 

Maps 

Cijartii 

■' At{;t;,cs 

. Research summaries 
' Journal articles 



Bibliography of North American Geology 
Geophysical Abstracts 
AEC 

Technical reports 
Progress reports 
Summary reports 
Topical .reports 
Journal articles 
Proceedings of meetings 
Nuclear Science A bstrocts 
Progress reviews 
Books 

Monographs 
Bibliographies 

Category 2. tXtcumentation/reference, and information 

(Percent) $217 million 
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SOURCE: National Science Foundation 

DOD: Defense Agencies 

Defense Documentation Center 

Departments of the Army, Navy, and Air Force 
Libraries 

Specialized information centers 
. Technical information analysis centers 
- Translaiions - " - - ~ ' ■ 

HEW: National Institutes of Health ^ 
National Library of Medicine 
Specialized information centers 
Translations ; 

Office of Education 
ERIC system of information clearinghouses in education 

research , 



National Cc 
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Specialized 

LIBRARY OF ( 

Science and? 

COMMERCE: p! 
Search roonij 
National | 
National Tec 
National Stai 

NASA ; 

. STI documer 
; Headquarters 
Specialized ir 
Regional diss^ 
Translations 

DOT 

Specializec' ir 

NSF 

Support * 
services 

USDA _ 
National Agr 

VA 

Medical libra. 

AEC 

. Abstract and 

SMITHSONIAN. 
Science In for 
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Bibliography of North American Geology 
Geophysical Abstracts 

AEC 

Technical reports 
Progress reports 
Summary reports 
Topical reports 
journal articles 
Proceedings of meetings 
Nuclear Science Abstracts 
Progress reviews 
Books 

Monographs • 
Bibliographies 

Category 2. Documentation, reference, and information 
services 

(Percent) $217 million 
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SOURCE: National Science Foundation 

; DOD: Defense Agencies 

Defense Documentation Center 

Departments of the Army, Navy, and Air Force 
Libraries . 

Specialized information centers 

Technical information an^^^^^ 

Translations 

HEW: National Institutes of Health 

National Library of Medicine 

Specialized information centers 

Translations 
_ Office of Education 

: ERIC system of information clearinghouses in education 
. research 



National Center for Educational Communication 

Food and Drug Administration 
Specialized information centers - 

LIBRARY OF CONGRESS 

Science and technology portion 

COMMERCE: Patent Office 
Search room 

National Bureau of Standards 
National Technical Information Service (NTIS) 
National Standard Reference Data System (NSRDS) . 
■ ■ NASA''" 

STI documentation facility 
^^^^Headquarters and field center libraries 
-"^"^ Specialized information centers 
Regional dissemination centers 
Translations 

DOT 

Specialized information centers 

.' NSF-:..'V . 

Support of abstracting, rndexing, and other documentation 

^^Wices- 

National Agricultural Library 

Medical library services in 165 hospitals 
■■AEC • ■ , 

Abstract and review preparation 

SMITHSONIAN . 
Science Information Exchange 
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Category 3. Symposia and audiovisual media 



(Percent) 
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SOURCE: National Science Foundation 

DOD: Departments of the Army, Navy, and Air Force 
Science conferences 

Support of symposia with professional groups, scientific 

societies, and educational institutions ■ 
Motion pictures 
Slides 

Video tapes 
Exhibits 

HEW: Nationallnstitutes of Health 

Travel to scientific meetings, U.S. and abroad 
Support of conferences and symposia 
, . Support of international coi'igresses 

Sound films on body functions, diseases, and treatment 

TV interviews 

Slides 

Photographs ; 
Exhibits 

NASA 

Participation in and support of scientific symposia and tech- 
nical meetings 



VA 



-Parricin;jtion in seminars and-symposia . 
Films 
Slides 



Category 4. Research and development in information 
sciences, documentation, and information 
systems, techniques, and devices 
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SOURCE; National Science Foundation 



DOD: Defense Agencies (largely ARPA) 

Departments of the Army, Navy, and Air Force 
R&D in advanced information systems 
Development of engineering data systems 
Support of development of discipline-based information 
systems 

Studies of man-computer relationships (Project Mack) 
Basic research in information sciences 

HEW: National IriEtitutes of Health 

Improvement of MEDLARS systems at NLM 
Development of mechanized searching services in the 
institutes 

Development of computer time-sharing techniques 
Health Services and Mental Health Administration 

Improvement of information systems 
Office of Education 

Bibliographic automation of large library operations 

Development of an automated instructional materials- 
. handling program 

NSF ■ " ... • „. 

"Suppbrrof systems developrrieni: disc 

university - centered 
national networks 
p- data systems 

Support of research on: system evaluation measures 
quality control criteria 
information formatting 
man-machine user studies; 



APPENDIXES 

A. Technical Notes 

B. Federally Funded Research and 
Development Centers 

C. Statistical Tables, Part I 

D. Statistical Tables, Part II 




SCOPE AND METHOD 



APPENDIX A 

Technical Notes 



These technical notes deal with scope and method, defini- 
tions, changes in reporting, limitations of data, relation to other 
reports, and sources. The definitions and reporting requirements 
are unchanged from the preceding issue of the Federal Funds 
series. 



This report is organized in two parts: Part I is concerned 
with Federal funds for rescarcli, development, and R&D plant; 
and part II reports on funds for activities associated with the 
collection and dissemination of scientific and technical informa- 
tion. Data on funds obligated for the collection of general- 
purpose scientific data (formerly part ill of the report) are not 
included in Volume XXI. 

Between March and May of 1972, 35 Federal agencies and 
their components, a total of 87 individual respondents, submit- 
ted the data contained in this report in response to a survey 
questionnaire developed by the Foundation and distributed in 
December 1971. With the exception of AEC and NASA, the 
data received from the agencies were in terms of obligations and 
expenditures incurred, or expected to be incurred, regardless of 
when the funds were appropriated or whether they were iden- 
tified' in the respondent's budget specifically for scientific 
activities. The AEC data for research and development were re- 
ported in terms of accrued costs, while the R&D plant transac- 
tions were reported in terms of obligations. NASA reportcc" Us 

1971 transactions in tcrms-of obligations incurred, whereas the 

1972 and 1973 transactions are In terms of the budget plan, 
which approximates obligations. 

Federal: agencies also provided R&D data to the Office of 
Management and Budget for inclusion in "Special Analysis R, 
Federal Research and Development Programs" in The Budget of 
.the United States Government^ Fiscal Year 1973. Although the 
R&D data in the two reports are reconcilable (see Relation to 
Other Reports, pg 44), the data in this report are more compre- 
hensive and are analyzed in greater detail. Furthermore, the 
Federal Funds report incorporates data revisions that may have 
resulted from subsequent updating of the R&D' portion of the 
budget as originally presented by the President in January 1972. 

DEFINITIONS 

The definitions are presented to correspond with: the two 
parts of the report. Some definitions in part I are also applicable 
to part 11. The definitions are essentially unchanged from prior 
Issues of the Federal Funds scues. 

Part I. Researchv^Dcvclopmentrtind R&D^^!anS-- .^^^-^^^^^ 

(1) RESEARCH, DEVELOPMENT, AND R&D PLANT 

This term includes all direct, indirect,, incidental, or related 
costs resulting from or necessary to research, development, and 
R&D plant, regardless of whether, the research and development ^ 
are performed by a Federal agency (intramural) or performed by 
private Individuals and ■ organizations .under grant or contract 
(extramural). Research and development exclude routine prod- 
uct testing, quality contro', mapping and surveys, collection^of 



SCOPE AND METHOD 

This report H organized in two pans: Part I is concerned 
with Federal funds for research, development, and R&D plant; 
and" part II reports on" funds for activities associated with the 
collection and dissemination of scientific and technical informa- 
tion/ Data on funds obligated for the collection of general- 
purpose scientific data (formerly part III of the report) are not 
included In Volume XXI. 

Between March and May of 1972, 35 Federal agencies and 
-;heir components, a total of 87 individual respondents, submit- 
Icq the data contained in this report In response to a survey 
questionnaire developed by the Foundation and distributed in 
December 1971. With the exception of AEC and NASA, the 
data received from the agencies were in terms of obligations and 
expenditures incurred, or expected to be incurred, regardless of 
when the funds were appropriated or whether they werc iden- 
tified in the respondent's budget specifically for scientific 
activities. The AEC data for research and development were re- 
ported in terms of accrued costs, while the R&D plant transac- 
tions were reported in terms of obligations. NASA reported its 

1971 transactions in terms of obligations incurred, whereas the 

1972 and 1973 transactions, are in terms of the budget plan, 
which approximates obligations. 

Federal agencies also ."./ovidcd R&D data to the Office of 
Management and Budget tor inclusion in "Special Analysis R, 
Federal Research and Development Programs", in The Budget of 
the United States Government^ Fiscal Year 1973. Although the 
R&D data in the two reports are reconcilable (see Relation to 
Other Reports, pg 44), the data in this report are more compre- 
hensive and are analyzed in greater detail. Furthermore, the 
Federal Funds report Incorporates data revisions that may have 
resulted from subsequent updating of the R&D portion of the 
budget as originally presented by the President in January 1 972. 

DEFINITIONS V 

The definitions are presented to covcspond with the two 
jwrts of the report. Some definitions in pa?t I are also applicable 
to part ll. The definitlons are essentiaMy unchanged- from prior 
issues of "the fec/ero/ F£y/7Ji series. 

Part 1. Research/ Dcvclopmenl, and R&D Plant 

(1) RESEARCH, DEVELOPMENT, AND R&D PLANT • ^ 
This term includes all direct, indirect, Incidental, or related 
costs resulting from or necessary to research, development, and 
R&D plani, regardless of whether the research and development 
are performed by a Federal agency (intramural) or performed by 
private individuals and organizations under grant or. contract 
(extramural). Research and development exclude routine prod- 
uct testing, quality control, mapping and surveys, collection of 



general-purpose statistics, experimental production, and activi- 
ties concerned primarily with the dissemination ot scientific 
information and the training of scientific manpower. 

a. Research is systematic, intensive study directed toward 
fuller scientific knowledge or understanding of the subject 
studied/ Research may bo classified as either basic or applied. 

In basic research the investigator is concerned primnrily with 
gaining a fuller knowledge or understanding of the subject 
understudy. 

In applied research the investigator is primarily interested in 
a practical use of the knowledge or understanding for the 
pu rpose of meeting a recognized need. 

b. .Development is systematic use of the knowledge and 
understanding gained from reseat ch, directed toward the producr 
tion of useful materials, devices, systems, or methods, including 
design and Jcynlopment of prototypes and processes. Ji excludes 
quality control, routine product itsting, and productiun'. 

c. R&D plant (R&D facilities and fixed, equipment, such 
as reactors, wind tunnels, and radio telescopes) includ^js acquisi- 
tion of, construction of, major repairs to, or alterations in 
structures, works, equipment, facilities, or land, for use in R&D 
activities at Federal or non-Federal installations. Excluded from 
the R&D plant category are expendable equipment and office 
furniture and equipment, Obligations for;/orelgn R&D plant 
arc limited to Federal funds for facilities located abroad and 
used in support of foreign research and development. 

(2) OBLIGATIONS AND EXPENDITURES 

a. Obligations represent Ihe amounts for orders placed, 
contracts awarded, sen/ices received, and similar transactions 
during a given period, regardless of when the funds were appro- 
priated and when future payment of money is required. 

b. Expenditures represent ti^e amounts for checks issued and 
cash payments made during a given period, regardless of when 
the funds were appropriated. 

For those agencies operating on a cost-type budget, accruco" 
expenditures and costs are reported instead of obligations. Ac- / 
crued expenditures represent atf costs accrued during the report- 
ing period except those subject to reimbursement from other 
agencies. The information on expenditures represents net cash 
payments for research, development, and R&D plant, exclusive 
of any receiptsof the agency for those purposes. . 
""The obligations and expenditures reported cover ail transac- 
tions from all funds available to the agency from direct appropri- 
ations, trust funds or special account receipts,'cofporate income, 
or other, sources, including funds appropriated to the President, 
that the agency received or expects to receive. The amounts re- 
ported for each year reflect obligations and expenditures for 
that year regardless of when the funds were originally authorized.. 
or received and regardless of whether they were appropriated, ; 
received, or identified in the agency's budget specifically for 
research, development, or R&D plant. 
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An agency making a transfer of funds lo unolhur agency 
includes such transfers in its report of obligations and expendi- 
rui'cs. The receiving agency does not report, for purposes of this 
survey, on funds transferred to il from another agency. Similar- 
ly, a subdivision of an agency that transfers funds to another 
subdivision within ils own agency reports such obligations, or 
expenditures. 

Obligations and expenditures for work performed in foreign 
countries include funds directly available to Federal agencies 
and special foreign currencies separately appropriated. (The 
latter currencies are derived largely from provisions of Public 
Law 480, 1954, as amended.) 

(3) COST COVERAGE 

Funds reported for ^search and development reflect full 
costs. In addition to costs of specific R&D profccts, the applica- 
ble overhead costs are also included. The amounts reported 
include the costs of planning and administering R&D programs, 
laboratory overhead, pay of military personnel, and department- 
al administration. 

(4) FISCAL YEAR 

The fiSL ^ is the Government accounting period begln- 
nint? luly . " year and ending )une 30 of the following 

cale.. .r ye.ii , thus, fiscal year 1973 began on july 1, f972 and 
will end June 30, 1973. 

(5) AGENCY 

An agency is an organi/.ation of the Federal Government 
whose principal executive officer reports to the President. The 
two exceptions are the Library of Congress and the Postal Serv- 
ice, which are also included in the survey. The term subdivision, 
refers to any major organizational unit of a reporting agency, 
such as a bureau, division, office, or service. 

(6) PERFORIVIERS . 

Performers are either intramural organizations accomplishing 
operating ' functions or extramural organizations or persons 
receiving support or providing services as a result of a contract or 
grant. 

a. Intramural performers are the agencies of the Federal 
Governrnent. Their work Is carried on directly by their own 
-personnel. Obligations : reported under this category are •.or 
activities performed or to be performed by the reporting agency 
itself, or are funds that this agency transfers to another Federal 
agency to have its activities performed for It. However, the 
ultimate performer mus? be a Federal agency. If the ultimate 
performer is not a Federal agency, the funds so transferred are 
reported by; the transferring agency under the appropriate extra- 
mural performer (industrial firms, universities and colleges, other 
nonprofit, institutions). Intramural performance includes the - 
costs of supplies and equipment, essentially of an "off-the-shelf 



nature, which are procured for use in inlr;mural tcse.uch and 
development. Also included as part of the inttamuial perform- 
ance total are the expenses of Federal personnel engaged in p' in- 
ning and administering intramural and e.\tramural R&D pro- 
grams. 

b. Extramural performers are all organi'/alions outside the 
Federal complex that perform with Federal funds under con- 
tract or grant. Only costs of aciual extramural performance are 
reported. The costs of extramurally procured "off-the-shelf" 
supplies and equipment ^'quired to support intramural research 
and development are t .sorted as part of the co^ts of intramural 
performance. For example, the purchase from an cMramural 
source of a launch vehicle which is operational, i.e., has gone 
beyond the development or prototype stage, and which is used 
in an intramural Federal installation for the performance of 
research and development, is reported as part of the cost of 
intramural research and development. Exiramural performers are 
identified as follows: 

(i) industrial firms are thos(. Mgani/ations that may legal- 
ly distribute net earninj.s to individuals or to other organiza- 
tions. 

[n) Universities and colleges are institutions engaged 
primarily in providing resident Instruction lor at least a 
2-year program above the secondary school level. Included 
are colleges of liberal arts; schools of arts and sciences; pro- 
fessional schools, such as in engineering and medicine, in- 
cluding affiliated hospitals; associated research institutes; and 
agricultural experiment stations. 

(iii) Other nonprofit institutions are private organizations 
other than educational institutions, no part of whose net 

. earnings tnure to the benefit of a private stockholder or 
individual, and other private organizations organized for the 
exclusive purpose of turning over their entire net earnings to 
such nonprofit organizations. 

(iv) ^Federally Funded Research and Development Centers 
are R&D-performing organizations exclusively or substantial- 

^ ly financed by the Federal Government that are supported by 

the Federal Government either to meet a particular R&D 
■ objective or, In some instances, to provide major facilities at 

universities for research anf associated training purposes. 

Each center is administered by one of the above exiiramural 

performers. 

In general,. all of the following qualification criteria are 
iVict ^uy an institutioridl umi before, ti is included ii'i the - 
Federally Funded Research and Development Centers catego- 
ry: 1) its primary activities include one or more of the . 
following: basic research, applied research, development^ or 
management of research and development (specifically ex-: 
eluded are organizations engaged primarily in routine quality 
control and testing, routine service activities, production, 
mapping and surveys, and information dissemination); 2) it is 
a separate operational unit within the parent organization or 
is organized as a separately incorporated organization; 3) il 



riulurc, which are procured for use in iniramural research and 
devclopmeni. AJso included as pan of ihc inJramural perform- 
ance loidl are the expense;; of Federal personnel engaged in plan- 
ning and adrntnisierinc, intramural and extramural R&D pro- 
grams. 

b. Extramural performers are ail organi/.alions outside the 
Tederai complex that perform with Federal funds under con- 
tract or grjnl. Only costs of actual extramural performance are 
reported. The costs of cxtranmrally procured "off-the-shelf" 
supplies and equipment required to support intvamural research 
and development are reported as part of the costs of intramural 
performance. For example, the purchase from an extramural 
source, of a launch vehicle which is operational, i.e., has gone 
beyond the development or prototype stage, and which is used 
in an intramural Federal installation for the performance of 
research and development, is reported as part of the cost of 
intramural research and development. Extramural pcrformers are 
identified as follows: 

(i) Industrial firms are those organizations that may legal- 
ly distribute net earnings to individuals or to other organiza- 
tions. 

Universities and colleges are institutions engaged 
primarily in providing resident instruction for at least a 
2-ye;;ir orogram above the secondary school level. : Included 
are colleges of liberal arts;- schools of arts and sciences; pro- 
fessional sch^Jols, such as in engineering and medicine, in- 
cluding affiliated hospitals; associated research institutes; and 
agricultural experiment stations/ 

(iii) Other nonprofit institutions are private organizations 
other than educational instliutfons, no part of whose net 
earnings inure to the benefit of a private stockholder or 
individual, and other private organizations organized for the 
exclusive purpose of turning ovcj their entire net earnings to 

. such nonprofit organizations. 

(iv) Federally Funded Research and Development Centers 
are, R&D-performing organizations exclusively or substantial- 
ly financed by the Federal Government thata-e supported by 
the Federal Government either to meet a particular R&D 
objective or, in some instances, to provide major facilities ^?,t 
universities for research and associated training purposes. 
Each center is administered by one of the above extramural 
performers. 

In general, all of the following qualification criteria are 
, .:,nie I dv . a n - Jnr.titiHjjfiaal ' miX^-tiefore iL,.!5. J n clu d edlijci 

Federally Funded Research and Development Centers catego- - 
.. ry: 1) its primary activities Include one or 'more of the 
' following: basic research, ^applied research, development, or 
management of research and development (specilically ex- ■ 
eluded ars organizations engaged primarily in routine quality 
control and testing, routine service activities, production, 
mapping and surveys, and information dissemination); 2) it is 
a separate operational unit within the parent organizatt n or 
is organized as a separately incorporated organization; 3) it 



performs actual research and development or R*!iD ni.inagc- 
ment either upon direct request of thi- Federal Government 
or under a broad charter from the Federal Government, hut 
in cither case under the direct monitotship of the Federal 
Government; 4) it receives its major financial support (70 
percent or more) from the Federal Government, usually from 
one agency; .S) it has or is expected to have a long-term Vela- ' 
tioRship with its sponsoring agency (about 5 years or more), 
as frvidenced by specific obligations assumed by it and the 
agency; 6) most or all of its facilities are owned or are funded 
for in the contract with the Federal Government; and 7) it 
has an average annual budget (operating and capital equi^v 
ment) of at least $500,000. 

(v) Foreign performers aie confined to foreign citizens, 
. organizations, or governments, as well as international organi- 
zations, such as NATO, UNESCO, WHO, performing work 
abroad financed by the Federal Government. Excluded are 
payments to U.S. agencies, organizations, or citizens perform- 
ing research and development abroad for the Federal Govern- 
ment. (The survey objectives do not seek information on 
"offshore" payment.) Also excluded are payments to foreign 
scientists performing in the United States. 

(vi) Ottter performers include all other miscellaneous 
performers not covered in the foregot:ng categories, e.g.. State 
and local governments and private individuals. 

(7) FIELDS OF SCIENCE 

The fields of science in this survey are divided into eight 
broad field categories, most of them consisting of a number cf 
detailed fields. The broad fields are life sciences, psychology, 
physical sciences, environmental sciences, mathetnu^'^cs, engineer- 
ing, social sciences, and other sciences not elsewhere classified. 
The following listing presents the fields grouped under each of 
the broad fields, together with illustrative disciplines. ' 

a. Life sciences consist of therbiological, clinical mediical, 
other medicai' sciences, and life sciences not elsewhere classified. 

Life sciences include the following disciplines: ; 

Anatomy; animal sciencts; bacterioloRy; biochemistry; biogcography; biological 
□ccanography: biophysics; dentistry ; ecology.; embryology: entomology ; evolutionary 
biology; genetics; imfnunology; internal medicine; microbiology; neurology: nutii-. 
tion arKl(mctaibolism;optha!inology; paiasitology; pathology; phdrmACOlogy; pharrrv 
cy;, physical anthropology; physical medicine and rehabilitation; physiology; plai.j 
•wtcnvCTTPOdfAiry; prevcntivc^icThcinc ^*p»?! ftililic health; psychia?*^; «{J-w*iology; . 
radiology;?iurgcry; systematica; veterinary medicine, ^ 

Research in some of these disciplines may be classeii ?.f- l>io- : 
logical, clinical . medical, or other medical, depending upon the 
nature of the particular project. * - : 

Biological sciences 2i\t\\\QSt which, apart from the clinical 
medical and other medical sciences as defined below, deal with 
the origin^ development, structure, function, and interaction of 
living things. 



, Clinkai medical sciences are concerned wlih ihc study of ihc 
pailiogencsis, diagnosis, or therapy of a particular disease or ab- 
normal condition in living human subjects under controlled con- 
ditions. 

Other ^;yieiiicQl sciences are concerned with studies of the 
causes, effects, prevention, or control of abnormal conditions in 
man or in his environment as they relate to health, except for 
the clinical asp'kicts as defined above. 

Life sciences, nec^ 

b. Psycholoijy tJc^Is with behavior, mental processes, and 
individual and group characlerislics and abilities. Psychology is 
divided into three categories: biological aspects, social aspects, 
and psychological sciences not elsewhere classified. Examples of 
the disciplines under each of these fields are: 

Biological aspects: 

cxpcrimi-nt^il psvLholoj^y ; .mitiMt bch.Jviur; i linitjt psycfioloKv : Lomp.ir.uivc psycliol- 
ORv; etholoRv. 

Social aspects: 

Nocidl psychology; educjlioniil. pcrNonncl. vncational p%ytho!ogy and lesring; in- 
dubtrijl jnd eny^inrerin^ pbVLhology ; dtvelopmtnr .md person.ility. 

Psychological sciences^ nec^ 

c. Physical sciences are concerned v/ith the understanding 
of the material universe and its phenoinena. They comprise the 
fields of astronomy, chemistry, physics, and physical sciences 
not elsewhere classified. Examples of the disciplines under each 
of these fields are: 

Astronomy: 

|jbor.uory astrophysics: oplical aslrononiy: radio ^sironomy: theoretical jstrophyv 
ics; X-r.iy, Gjmma-ray, neutrino dstrononjy. 

Chemistry; 

Inorganic; orKano.metaillc; organic; physical. 
Physics: 

acoustics; atomic ancj fnolecular; condensed matter; elementary partic-Ies; nuclear 
structure; optics; plasma. 

Physical sciences^ nec^ 

d. Environmental sciences (terrestrial and extraterrestrial) 
are concerned with the gross nonbiologicar properties of the 
areas of the solar system which directly or incl?rect{y affect 
man's survival and welfare; they comprise the fields of atmo- 
;spheric sciences, geological sciences, oceanography, and environ- 
mental sciences not elsewhere classified. Obi i;;ations* for ocean- 
ography are confined to studies supporiing^physicaJ occanog- 
raphy. Studies pertaining to life in the sea, or other bodies of 
water, are reported as support of biology. Support of ship 
operations is, where appropriate, prorated between physical and 



biological oceanography. Examples ol the disciplines under each 
of these fields are: 

A tmospheric sciences: 

.leronomy; 'Olar; wcathe;' nioditiL jtion; o\trdiLfresiii.H amobphcrcs; nutcoiolO);y. 

Geological sciences: 

'cnRineennB geophysics; gcnerar geology: iicHtsy and gravity: RcomaKrieiism: hydtol 
ogy; inorganic geochemistry; isotopic gcoclietnistry; organic Rcoehemtslrv; lahoratory 
geophysics; paleomJgnetism ; palconrology; physital geography and cjrtogfjphy; 
Neismology; soil scierices. 

Oceanography: 

chemical oceanography; geological oceanography: physical oceanography: mjrinc 
geophysics. 

Environmental sciences, nec^ 

e. Mathematics employs logical reasoning with the aid of 
symbols and is concerned with the development of methods of 
operation employing such s^ymboi-.^. l:xamples of mathematical 
disc:^!ines are: 

jlgebrj; analysis; applied mathematics; computer science: loundal'oni» and logic; 
Kcomttry; numeriKal analysis; stJtistics; topology. 

f. Engineering is concerned with studies directed toward 
developing engineering principles or toward rnaksA.:^ specific 
scientific principles usable in engineering practice. Engineering is 
divided into eight fields: aeronautical, astronauticai, chemical, 
civil, electrical, mechanical, metallurgy and materials, and engi- 
neering not elsewhere classified. Examples of disciplines under 
each, of these fields are: 

Aeronautical: 

aerodynamics. 

Astronauticai: 
aerospace; space technology. 

Chemical: 

petroleum; petroleum refining; proctss. 
■■ Ciuil: 

architectural; hydraulic; hydrologic; marine; sanitary and environmental; structural; 
transportation. .: 

FJectrical: ; 
communication; electronic power. 

Mechanical: 
engineering mechanics. 

- .J^ptalJurgy and M.Qtjriais:- - 

cerar7)ic; mining; textile; weeding. 

Engineering, ned^ 

agricultural; industrial , and managetnent; nuclear; ocean'' engineering; systems. ■ 



' Not elsewhere classified. Includes multidisciplinary projects 
. within the broad field and single-disciplinary projects for which 
a separate field has not been assigned. 



g. Social sciences are directed toward an understanding of 
the behavior of social institutions and groups and of individuals 
as members of a group. These sciences include anthropology, 
economics, history, linguistics, politicaf science, sociology, and 
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biologicul oceanography. Examples of the disciplines untie* ■ . :h 
of ihese fields ant: 

A tmospheric sciences: 

iitroiiomy; soljr; wcjihcr modifiLJtion; exir^tcrrcsirial aimosphcfL's; rncieorology. 

Geological sciences: 

engineering fjijophysics; genLM.il {jcolony; scodesy and gravjiy; gco.nagnelism; hydrol- 
ogy; inorKanii; Kcochcniislry; isotopit KiOLhemiNtry, organic geochemistry; laboratory 
giophysits; palcomaKnctism; paleontology; physiial geography .ind carionraphy; 
seismology; soil stitntcs. 

Oceanography: 

ch'!miral oceanography: geological oteanoRraphy; physical oceanography; marine 
geophysics. 

Environmental sciences, nec^ 

e. Mathematics employs -logical reasoning with the aid of 
symbols and Is concerned with the development of methods of 
operation employing such symbols. Examples of mathematical 
disciplines are: 

algebra; analysis; applied mathematics; computer SLienee; foundations and logic; 
geometry; numerical analysis; stAtistics; topology. • 

f. Engineering is concerned with studies directed toward 
developing engineering principles or toward making specific 
scientific principles usable in engineering praclicc. Engi>. ^^ring'is 
divided into eight fields: aeronautical, astronautical, chemical, 
civil,. electrical, mechanical, metallurgy and materials, and engi- 
neering not elsewhere classified. Examples of disciplines under 
each of these fields are: , 

Aeronautical: 

jcrodynamics. 

'Astronautfcal: 

aerospace; space technology. 

Chemical: 

pclroleum; petroleum refining; proness. 

^- Civil: 

archiietiural; hydraulic; hydrotoRic; marine; sanitary ijnd environmental; structural; 
transportation. 

Electrical: 

communication; electronic power. 

Mechanical: 
engineering mechanics. ■ 

Metallurgy and Materials: 

ceramic; mining; textile; weldir^g. 

Engineering, nec^ 

agrltultural; industrial and management; nuclear; ocean engineering; systems. 

. g. Social sciences are directed toward , an understanding of 
the behavior of social institutions and groups and of individuals 
as members of a group. These sciences include anthropology, 
economics, history, linguistics, political science, sociology, and 



social sciences not elsewhere cliissificd. Examples of the disci- 
plines under Ihc fields of social science are: 
Anthropology: 

arch.iL'ology; cultural and pL'ison.ility; social and ethnology; appliod anthropology. 

Economics: 

economettks .ind eLonuniit st.it ist its; history ol ctonoinit ihoughi; intern.ition.il 
economics; induslri.il, labor and agricultural economics; macroeconomics; micio- 
econon)iL"s; public Mn.mce and I i sea I policy; ilM'oiy; tcononiic syslems and develop- 
ment, 

History: 

cultural; political; social; history and philosophy ol science. 

Linguistics: 

anihropological-archaeological; cortiputational; psyehoHnguistics; socio! inguistics. 

Political science: 

area or regional sludics; comparative government; history of political ideas; inter- 
national relations and law; national political and legal systems; political theory; 
public administration. 

Sociology: 

comparative and historical; complex organisations; culture and social siruciurc; 
demography; group interactions; social problems and social welfare; sociological 
theory. 

Social sciences, nec^ 

research in law and education not elsewhere classified; socioeconomic geography. 

h. Other sciences not elsewhere classified includes multi- 
disciplinary and interdisciplinary projects that cannot be clas- 
sified within one of the above broad fields of science. 

(8) GEOGRAPHIC DISTRIBUTION OF 1971 R&D OBLIGA- 
TIONS 

a. Eleven agencies participated in the survey on the geo- 
graphic distribution of obligations for research and development: 
and R&D plant. These IT respondents accounted for 98 percent^ 
of total Federal R&D and R&D plant obligations in 1971. The 
respondents were the Departments, of Agriculture, Commerce, 
Defense, the Interior, Transportation, and Health, Education, 
and Welfare; the Atomic Energy Commission; the Environmental 
Protection Agency; the National Aeronautics and Space Admin-\ 
islration; the National Science Foundation; and the Office of 
Economic Opportunity. 

b. Data for 1971 were requested in terms of the principal 
location (State or outlying area) where the work was performed 
by the prime contractor, grantee, or intramural organization. 
Where: this information was not available in their records, the. 
respondents were asked to assign the obligations to the State, 
outlying area, etc. where the prime contractor, grantee, or Intra- 
muralorganization was located. 

c. Obligations were reported for research and development 
as a combined amount. ; 



d. Specifically omiUed from ihe survey were R&D obliga- ' ' raphcr; technical drawing and arhvork; prep:iration of final copy include 
tions to foreign performers and obligations for R&D plant used for priming or other reproduction; also composing, typesetting, centers 
in support of foreign performers. Pii>ofreading, display, illustrating, photographing, layout, make- ices of i 

e. In addition to obtaining data on a prime contractor or up, printing, mimeographing, and p'hotoduplication. lion ccr 
grantee basis, the survey requested information on the geo- These publication activities may be concerned with any of primaril 
graphic distribution of 1971 first-tier subcontracting under each the following: data compilations, proceedings of conferences with III 
new and continuing prime contract or grant for which $20 mil- and symposia, specifications and manuals used in the R&D c T 
lienor more was obligated in 1971. process, technical reports, journal articles, monographs, rcviesvs, docume 

dissertations/ summaries, abstracts, bibliographies, indexes, spc- support 

Part II. Scientific and Technical Information cial reports, patents, reference books, and treatises. and oih- 

Scientific and technical information consists of knowledge or * -i. ■ ■ r • , . .... 

f , 1 r .... Distribution includes functions re a ted to the initia trans- • ^^KY^^ 

. data resulting from the conduct of research and development, or . . . . c , . UJ2»ti\ 

^ , . ■ . ■ ' , c . . J . . . ■ mission or dissemination of newly documented scientific and 

knowledge or data required for organizing, administering, or i u • . • r .■ f r . 

f- . I ^ J I 1 . technical information from source to user, for exampe mailinc. ' a S 

performing research and development. It encompasses any in- - ... . . ^ , ' ^' 

r .. . I J . t, r ... shipping, and maintenance of controls. ' cd to dI 

formation in recorded or other communicable form which pre- lu pi 

sents the status, progress, or results of research and development . ^^^/^^^o' T^om category 1 are professional efforts; involved conduct 

■ . in science or technology. in the compilation and preparation of reference documents or primaril 

. , . bibliographies. These activities are included under category 2 .informa 

Exclusions: . , , _, , . i s ly ^, _ 

below. Also excluded are audiovisual aids, snch as taped talks, symposi 

. ' (a) training costs for personnel engaged in scientific and slide presentations, and motion picture films. These are included b 

technical information activities; under category 3, below. niunicaL 

(b) raw scientific and technical data that have not been pro- b. Support of publications includes all page charges paid out menlary 
cessed for use by scientific personnel engaged in research and of Federal funds to primary journals; special subscription ar- purpose- 
development (included in part l of this survey); rangements to maintain primary journals; and grants or contracts , lelevisio, 

(c) statistical and general-purpose data that are collected and for publication and distribution of journals, conference proceed* eludes e 
organized for other than specific use in research and develop- ings, monographs, or textbooks. Ing orpi 
ment; ; 

... (d) information that has been prepared primarily to inform (2) DOCUMENTATION, REFERENCE AND INFORMATION (4) RES 

or instruct the general public or others below the graduate or SERVICES 5(^1^ 

professional level of scientific activity. . SXS' 

Scientific and technical information activities include all a. Library and reference services include the acquisition, 

management, administrative, R&D, and operational efforts di- collection, exchange, loan, and storage of scientific and technical This^ 

rected to the planning, support, control, and improvement of the documentary materials. These may be books, periodicals, man- and.de\^ 

functions or tasks that deal with ; the acquisition, processing, ; uals, reports, and drawings, and such reference sources as ab- ! niques, 

i . handling, and communication of scientific and technical tnfor- stract journals, indexes, and subject heading and; title lists. This ' lechnica 

. mation. These may include' the acquisition, maintenance, or subcategory includes such activities as the organizing and proc- calegori. 

rental of special equipment primarily for use in connection with essingof scientific and technical documentary materials. Such callyio' 

scientific and technical information activities. work may consist of: indexing, coding, filing, subject classify- ' It al- 

■ , ing, abstracting, announcing, listing, preparing bibliographies, . vcysto 

reviewing, screening; documenting, and cataloging. : lion nrd 

Categories of Scientific and Technical Information Activity Th:^ r^-^foa^.. -^.i . i • . . , ^ ^ 

^ This category includes rental or acquisition and maintenance ■ gory are 

of computers and other equipment and costs of their operation. techr.iqL 

. (1) PUBLICATION AND DISTRIBUTION : It includes special retrievarservices provided iin; respond linguistic 

needs (reprography, SDI, demand bibliographies, etc.), sale and and mac 

. a. Publication and distribiJtion. This subcategory includes ^oan of documentary materials, dissemination of documents via arlificial 

two activities. mail and personal visits, and liaison activities with users and systems 

Publication includes all document production tasks per- other information services. ^ : .^^^^^^ a 

formed after the author's manuscript or similar initial recording v Documentation centers, depositories, clearinghouses, and li- ■ , library i. 

of the information has been finished and leading to but not in- braries are included under this subcategory (a). and indi 

. eluding initial issuance or distribution of the finished document b. Specialized information center services (including tech- . informac 

Examples of publication activities: evaluation of a manuscript nical information analysis center services) cover the collection, 7 ■ . v ■ : J 

. or patent; professional writing; technical or copy editing and review, summarization, and evaluation of scientific and technical 

revising nol .performed by the author, abstractor, or bibliog- information and data in well-defined, specialized fields. They. , .. 

er|c 



raphcr; technical drawing and artwork; preparation of final copy 
for printing or other reproduction; also composing, typesetting, 
proofreading, display, illustrating, photographing, layout, make- 
up, printing, mimeographing, and, photoduplication. 

These publication activities may be concerned with any of 
the following: data compKiftions, proccediiigs of conferences 
and symposia, specifications and nanuais used in the R&D 
process, technical reports, journal articles, monographs, reviews, 
dissertations, summaries, abstracts, bibliographies, indexes, spe- 
cial rcports, patents, reference books, and treatises. 

. £)/s/r//)w//o/; includes, functions related to the initial trans- 
minion or dissemination of newly documented scientific and 
technical information from source to user, for example, mailing, 
shipping, and maintenance of controls. 

Excluded from category: I are professional efforts involved 
in the compilation and preparation of reference documents or 
bibliographies. These activities are included under category 2, 
below. Also excluded are audiovisual aids, such as taped talks, 
slide presentations, and motion picture films. These are included 
under category 3, below. 

b. Support of publications includes all page charges paid out 
of Federal funds to primary journals; special subscription ar- 
rangements to maintain primary journals; and grants or contracts 
for publication and distribution of journals, conference proceed- 
ings, monographs, or textbooks. 

(2) DOCUMENTATION, REFERENCE AND INFORMATION 
SERVICES 

a. Library and reference services include the acquisition, 
collection, exchange, loan, and storage of scientific and technical 
documentary materials. These may be books, periodicals, man- 
uals, reports, and drawings, and such reference sources as ab- 
stract journals, indexes, and subject heading and title lists. This 
subcategory includes such activities as the organizing and proc- 

■ essing of scientific and technical documentary rfiaterials. Such 
work may. consist of: indexing, coding, filing, subject classify- 
ing, abstracting, announcing, listing, preparing bibliographies, 
reviewing, screening, documenting, and cataloging. 

This category includes rental or acquisition and maintenance 
of computers and other equipment and costs of their operation. 

, It includes special retrieval services provided in response ' to user 
needs (reprography, SDI, demand bibliographies, etc.), sale and 
loan of documentary materials, dissemination of documents via 
mail and personal visits, and liaison activities with users and 
other information services. 

Documentation centers, depositories, clearinghouses, and li- 
braries are included under this subcategory (a), 

b. Specialized iRformation center services (including tech- 
nical information analysis center services) cover the collection, 
review, summarization/and evaluation of scientific and technical 
information and data in well-defined, specialized fields. They 



include advisory and other user services. Specialized information 
centers may be either discipline- or mission-oriented. The serv- 
ices of these centers are distinguished from those of documenta- 
tion centers, clearinghouses, and jtbraries, whose functions arc 
primarily concerned with the handling of documents rather than 
with, the technical information contained In the documents. 

c. Translations include all costs involved in the translation of 
documents and other materials from one language to another in 
support of R&D activities; also the purchase of foreign journals 
and other materials to be translated. 

(3) SYMPOSIA AND AUDIOVISUAL MEDIA 

a. Symposia and technical meetings include all efforts direct- 
ed to planning, scheduling, announcing, supporting, sponsoring, 
conducting, and attending symposia, conferences, and meetings 
primarily concerned with disseminating scientific and technical 
information. The travel and subsistence of participants in such 
symposia, confer:;'"^^ns, and meetings are covered in these costs. 

h, Audiovlsvrt;'' riedia and other forms of nonprinted com- 
munication refer to ihe costs of producing technical and docu- 
mentary motion picture films, slides, and photographs for R&D 
purposes, as well as audio and visual aids, such as taped talks, 
television film, or visu^^ magnetic tape. 'tW category also in- 
cludes exhibits but exciuUt^ media primarl.y -in tended for train- 
ing or public information purposes. 

(4) RESEARCH AND DEVELOPMENT IN INFORMATION 
SCIENCES, DOCUMENTATION AND INFORMATION 

^SYSTEMS, TECHNIQUES AND DEVICES 

This category includes the conduct and support of research 
and development of new and nonconventional methods, tech-, 
niques, systems, ^nd machines for improving scientific and 
technical information functions under each of the other three; 
categories. Such support »vould incbde meetings related specifi- 
cally to such R&D work. 

It also includes the conduct and support of studies and sur- 
veys to ideniify: broad and specific aspects of scientific informa- 
tion problems. Examples lof activities included under this cate- 
gory, are; development and testing of machines, devices, and 
techniques for storage and retrieval of information and data; 
linguistics research focused on information processing; language 
and machine translation; information theory; automata theory; 
artificial intelligence;! iogic and switching theory; operations or 
systems research on scientific and technical information systems 
and processes; documentation or document storage and retrieval; 
library science; network design; studies r^" subject classlfication 
and indexing schemes; and studies of sci'jntific and technical 
information communications systems. 



Also included under this category are applicable R&D costs 
for improving, modernizing and renovating current scientific 
and technical Information, data, and communication systems. 
Research and development conducted at documentation centers, 
libraries, and specialized Information centers are included but 
•not the costs associated with establishing new centers or systems 
once past the development stage. As soon as a new system moves 
out of the experimental phase and into the operational phase, its 
costs are included under the appropriate category and subcate- 
gory above (1, 2, or 3) and no longer under category 4. 

CHANGES IN REPORTING 

Responses from the agencies in this survey, as in the previous 
ones, reflect updating of estimates for the last 2 years of the 
previous report. Such updating is normal in the budgetary cycle. 
In addition, from tinje to time, responses have reflected reap- 
praisals and revisions in classification of agencies' R&D opera- 
tions. When this has occurred, the National Science Foundation 
has revised prior-year data to maintain consistency and compara- 
bility with the most recent reporting. Since no statistical inquiry 
is free of problems of concepts and definitions for the respond- 
ents, revisions to improve the reporting ar.ft encouraged by NSF. 

In this report, substantial changes in reporting by character 
of wonk, performer and field of science categories were made by 
the Department of Transportation and the National I nstitutes of 
Health. In both cases, the changes were due partly to a re- 
evaluation of the programs of these agencies and partly to the 
changing nature of their work. In the case of DOT the submis- 
sions for Federal Funds XX\ ^ ere all prepared by a central DOT 
office rather than by the various subdivisions of the Department, 
as was done In the past. NIH also changed its ; reporting tech- 
niques for this year's submission, relying more on its central data 
system than its subdivisions for compilation purposes. 

• The comparison of fiscal year 1971 R&D obligations by 
character of work reported by DOT for Federal Funds XX\ 
with those reported for Federal Funds XX are as follows: 

FY 1971 obligations 

(Millions of dollars) 

FF XX FF XXI 

Research and development ... . . .... . . . $437 $483 

Basic resparch ................. 21 a 

Applied research 90 1 73 

Development . . . . ....... .... . . 326 309 

; 3 Less than $0.5 million 

The signiticant changes in the aniounts reported by DOT for; 
basic rtjearch and applied research in turn affected the perform- 
er and field of science data. In terms of performers, intramural 



basic research showed the largest decrease (from $13 rrMllion in 
FF XX to $62 thousand in FF XXI). For applied research ihc 
largest increases were ^or the Industrial sector (from $31 million 
to' $S9 million) and for iintramural performers (from $32 mrJ- 
lion to $53 million). In terms of fields of science, the major 
changes for basic research were in the environmental sciences 
(oceanography dropped ^'rom $12 millSon In FF XX for fiscal 
year 1971 to $43 thousand in FF XXI) and in the engineering 
sciences ('rom $8 million to $174 thousand). For applied re- 
search the maior change was In the engineering sciences (from 
$68 million in FF XX lo $153 million in FF XXI). 

For NIH, the overall totals for 197rrevealed a lower figure 
for basic. research in the FF XX i report than in the FF XX re- 
port ($327 million instead of $3?2;miHion) but scarcely any 
change for app'llcid research. The development total, however, 
wrs revised upward in the FT XXI report (from $8 million to 
$55 milljpri). NIH also shifted its research dollars within the 
performer categories as follows: 

FY 1971 obligations 

(Millions of dollars) 

FFXX FFXXI 

Federal intramural 







.$115 


$ 43 


Applied research 




89 


152 


Universities and colleges 








Basic research :. . 




. 209 


232 


Applied research ....... 




392 


345 


Other nonprofit institutions * 












26 


41 


Applied research . .. . . . . . 




. 117 


97 . 


NIH reporting for FF XXI 


also revealed' 


differences 


in the 


distribution of basic research and applied research for the life 


sciences as follows: 








FY1971 obligations 






' iMillions-of dollars) 






Basic research 


Applisd research 


FF XX 


FFXXI 


FF XX 


FF XXI 


Life sciences, tOi'al. . . $322 


$300 


$592 


$567 


Biological. . . . . .129 


186 




117; 


Clinical nnedlcal . . 




592 


336 


Other nnedical 








sciences . .... 133 


72 




110 


Lifa sciences,. 








NIH C . . . . ; . 


42 
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j Both DOT and NIH indicated that it was not now feasible, 
under current reporting systems, to determine , what, changes , 
should be made in prior year R&D totals. Consequently, prior", 
year funding data reported L>y these agencies have not been, 
revised in this volume. . . ' 



basic research showed Ihe largest decrease (from $13 million in 
FF .XX to $62 thousand in FF XXI). For applied research the 
largest increases were for the industrial sector (from. $31 million 
to $89 million) and for intramural performers (from $32 mil- 
lion to $53 million). In terms of field', of science, the major 
changes for; basic research were in the environmental sciences 
(otieanography dropped from $12 million In FF XX for fiscal 
year 1971 lo $43 thousand in FF XXI) and in the e^igineerlng 
sciences (from $8 million to $174 thousand). For applied re- 
search the major change was in the engineering sciences (from 
$68 million In FF XX to $153 million in FF XXI). 

For N I H, the overall totals for 1971 revealed a 'lower figure 
for basic research in the FF XXI report than in the FF XX re- 
port ($327 million instead of $372 million) but scarcely any 
change for applied research. The development total, however, 
was revised upward in the FF XXI report (from $8 million to 
$55 niillion). NIH atso shifted its research dollars within the 
performer categories as follows: 

FY 1971 obligations 
(Millions of dollars) 

FFXX FFXXI 

Federal intramural 

Basic research $115 $ 43 

Applied research . . 89 152 

Universities and colleges 

Bade research 209 232 

Applied research 392 345 

Other nonprofit institutions 

Basic research . . . . , . . : . . \ 26 41 

Applied research .117 97 

NIH reporting for FF XXI also revealed. differences in the 
distribution of basic research and applied research for the life 
sciences as follows: ■ 



FY 1971 obligations 

' (Millions of dollars) 
Basic research 
FF XX FFXXI 



Life sciences, total, 
. . Biological .... 
Clinical medical 
Other medical 

sciences ... 
Life sciences,; 
: NEC . . .:. 



$322 
189 

1 33 



$300 
186 

72 
42 



Applied research 
FFXX FFXXI 
$592 $567 
117 

592 336 

- 110 

- 4 



Both DOT and NIH* indicated that it was not now feasible, 
under current /reporting' systems, to determine what changes 
should be made in prior year R&D totals. Consequently, prior 
year funding 'data reported by these agencies have not been 
revised in this volume. ^ 



LIMITATJONSOFTHE DATA 

Funds for io<;eirch, development, and other scientific aciivl- 
ties are reported ;oh a three-year basis comparable with the 1973 . 
Budget, upon which the data are based. The respondenls have 
reconciled the data reported here with amounts for scientific 
activities shown In The Budget of the Uniited States Government, 
Fiscal Yeor /9 75. The amounts reported for each year indicate 
the obligations or expenditures incurred in that year, regardless 
of when the funds were authorized or received by an agency and 
regardless of whether the funds were identified in the agency's, 
budget specifically for research, develupiiicnt, R&D plant, or 
scientificand technical information. 

Data submitted by the Federal agencies for 1971 are con- 
sidered to be actual since they represent essentially completed 
transactions. Amounts reported for 1972 2nd ,1973 are estimates 
in that they are subject to further appropriation, apportionment, 
or allocation decisions. The actual effects of these and other 
later actions on 1972 and 1973 expenditures and obligations will 
be reflected in next year's report. 

It is important to bear in mind that subjective determinations 
are often necessary In classifying the data. Because of the scope 
of research and development and its multidiscipNnary nature, it 
is difficult to establish criteria for allocating effort on an objec- 
tive basis among the character-of-work categories and the various 
fields of science. Also, funds for scientific activities inay not be 
specifically identified in an agency's budget. On the other hand, 
in order to meet survey requirements/ the participating agencies 
over the years have developed increasingly consistent bases for 
classifying scientific data. Any data revisions resulting from 
changes in an agency's reporting practices have been incorpo- 
rated into the historical data to improve the comparability and 
consistency of the^statistical series. , , 

In some cases it has not been possible to report the full cost 
of research vand development For example, the headquarters 
costs of planning and administering R&D programs of DOD and 
AEG are not included in these reports because these agencies 
have indicated that it is administratively impracticable to 
identify the amounts. 

R&D plant : data reported here ?.re to some extent under-' 
stated because of'the difficulty encountered by some agencies 
in identifying and'reporting this inform?^^:on, particularly in the 
case of DOD and ' N ASA. While DOD reports obligations , for 
R&D plant funded by its construction appropriation, it is able 
to identify only a small portion of the amount of R&D plant 
support included in: R&D contracts that were funded from its 
have' indicated that it is administratively impracticable to 
identify the amounts. 

In the area of scientific and technical information, extramu- 
ral obligations are limited to funds allocated for grants and 
contracts that are primarily for the support of scientific and 
technical information activities. As in prior volurries of this 
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s.crles, tjxiramural funds Tor information aciiviiies performed as 
a supplemental, supporting service und'jr grants or contracts 
primarjly for research and development iiave been 'excluded be- 
cause it is usually not feasible for the respondenVto determine 
what portion, of an R&D grant or contrncl actually supports 
infortn-alion aclivilics. Some R&D projects receive support from 
several agencies through a number of grants and/or contracts, 
and in such instances, related information activities may, pertain 
to the overall R&D p'^oject and may not be identifiable under a 
particular grant or contract. 



RELATION TO OTHER REPORTS 

(1 ) FEDERAL SUPPORT TO UNIVERSITIES 
AND COLLEGES 

The Committee on Academic Science and Engineering 
(CASE) of the Federal Council for Science and Technology 
prepares reports relating to Federal support of academic science. 
Both the CASE Federal Fu/nds reports provide data on 
Federal obligations for research and development and R&D plant 
to universities and colleges and lo university-administered Feder- 
ally Funded Research and Development Centers (FFRDC's). The 
CASE report, however, is based on obligations of Federal agen- 
cies to each individual academic institution, while the Federal. 
Funds rapori is concerned with obligations to universities and 
colleges as a performer group. Further, the CASE. study is based 
on reports of only 14 agencies - the Departments of Agricul- 
ture, Commerce, Defense, Health, Education, and Welfare, 
Housing and Urban Development, the Interior, Labor, and 
Transportation; the. Atomic Energy Commission; the Environ- 
mental Protection: Agency; the National Aeronautics and Space: 
Administratiori; the National Science Foundation; the Agency 
for Internalional Development; and the Office of Economic ; 
Opportunity - \^h'\\c Federd I Ftf/?fl'5 is composed of obligations 
of all agencies. (The 14 respondents for CASE, however, account; 
for more than 99 percent of the Federal R&D 'total to universi- 
ties and colleges and virtually all obligations to university- 
administered FFRDC's.) Id addition, the CASE report includes 
funds for .other activities, such as science education and non- 
science support. 

(2) SPECIAL ANALYSES, BUDGET OF THE UNITED 

.. /STATES;; ■ ' 

.; i n a sec lion of SpeciQl A nalyses, Budget of the United States 
Government, the Office of Management and Budget (OMB) : 
publishes est i fixates of obligations and expenditures for research, 
development, and R&D plant. However, the data in "Special 

,. Analysis R, Federal Research and Development Programs" in the 
1973 Budget dp not provide as much detail on character of work 

., or performers as Fci/ero/ Funds 6 provide no information on 

; fields of science or geographic distribution. 



However, "Special Analysis R" and Federal Funds uUVun the 
same definitions for research and development and for R&D 
plant. The estimates for research and development pisblished in 
the two reports are comparable even though differences do ex- 
ist. The differences bclNvee;'. the two reports are as foMows: 

Total R&D obligations 
(Billions of dollars) 

FY 1971 FY 1972 FY 1973 

Federal Funds $ 15.5 $ 16.8 S 17.8 ' 

Special Analysis R . 15.1 16.4 17.8 

Most of the difference in 1971 arose from the fact that the 
Federal Fands , rcpon includes R&D obligations , for DOT's 
supersonic transport program whereas the special analysis report 
did not incluifc such funds. 

The variance in 1972 totals stoms largely from the different 
reporting practices foil owed, by DOD. For Federal Funds, DOD 
reported R&D funds in terms of obligations while for the special 
analysis it reported, in terms of budget plan. 

The differences between the two reports with respect to 
R&D obligations to universities and colleges are as follows: 

R&D obligations universities and colleges 

(Millions of dollars) 

FY 1971 FY 1972 FY 1973 
Federal Funds . $ 1,644 $1,915 $2,126 

Special Analysis R. 1.747 , 2,020 2,257 

, The lower* Federal funds {ou\s for R&D obligations to 
universities and colleges'in each of the 3 yeais are primarily the 
result of revisions made afler data' were provided for the special 
analysis, particularly in th^ casepf NIH. 

(3) AN ANALYSIS OF FEDERAL R&D FUNDING BY 
FUNCTION, 1963-73 

NSF has published a report under the .oove title, providing 
an analysis of Federal R<!S(D' expenditi'*- i by functional cate- 
gories. The function report cornpares total Federal outlays by 
budget functions with Federal R&D expenditures.within each of 
the functions for, fiscal yearsi^ 'f 963 through 1973. The, annual 
Federal Funds series, by contrast, reports on Federal R&D ex- 
penditures by agencies but not by functional categories. 
1 The R&D expenditure ; data for 1963-70 in the function 
report wei; ' : ■ *d on information submitted by the agencies for 
the Federal Funds series. Thus, the overall R&D expenditures are 
the same for these years in both reports. However, the function 
report was prepared before, agency responses to Federal Funds, 
Volume XXI were: received, and therefore, the :i97l-75 R&:D 
expenditures had to be based on information submitted by the 
agencies, to OMB for its special analysis of R&D programs, with 



However, "Special Analysis R" and Federal Funds uiilizc the 
same defii?iilions for research and developnient and for 
plant. The eslimales for research and dovelopmcni published in 
the iwo reports are comparable even lhouj;h differences do cx- 
isl. The differences between, the two reports are as follows: 

Total R&D obligations 

(Billions of dollars) 

.FY 1971 FY 1972 FY 1973 

Federal Funds , , $ 15.5 $ 16.8 $ 17.8 

Special Analysis R 15.1 .16.4 17.8 

Most of the difference in 1971 airose from the fad that the 
Federa/ Fundi report includes RSiD obligations for DOT's 
supersonic transport program whereas the special analysis report 
did not include such funds. 

The variance in 1972 totals stems largely from the different 
'reportir.g practices followed by DOD. For Federal Funds, DOD 
rcffOrted H&O funds in terms of obligations while for the special 
analysis it reported in terms of budget plan. 

: The differences between the two reports with respect to 
R&D oWigati'ans to universities and colleges are as follows: 

R&D obligations to universities anr: colleges 
(Millions of dollars) • 

FY 1971 FY 1972 FY 1973 

Feder^il rimds $ 1,644 $ 1,915 $ 2,126 

Spedal ArValysisR. .... 1,747 2,020 2,257 

The lower Federal Funds totals for R&D obligations to 
universities and colleges in each of the 3 years are primarily the 
result of revisions made after data were provided for the special 
analysis, particularly in the case of NIH. 

(3) AN ANALYSIS OF FEDERAL R&D FUNDING BY 
FUNCTION, 1963-73 

NSF has published a report under the above title, providing 
an analysis of Federal R&D expenditures by functional cate- 
. gories. The function report; compares total Federal outlays by 
budget functions with Federal R&D expenditures within each of 
the functions for fiscal years 1963 through 1973. The annual 
, Federal Funds squcs, by contrast, reports on Federal R&D ex- 
. . penditures by agencies but not by functional categories. 

• The: R&D expenditure data for 1963-70 in the function 
. report were based on information submitted by the agencies for 
the Federal Fwa;c/s series. Thus, the overall R&D expenditures are 
■ the same for these years in both reports. However, the function 
report was ; prepared before agency responses to Federal Funds, 
Volume XXI were received, and therefore, the 1971-73 R&D 
expenditures had to be based on information submitted by the 
agencies to 0MB .for its special analysis of R&D programs, with 



certain adiustmenis (see above). Consequently, the overall R&D 
expenditure totals for 1971-73 in the" function report differ 
slightly from the expenditure totals in Federal Funds, Volume 

(4) OTHER REPORTS 

Individual ;igencies may classify their R&D programs for 
purposes other than those for which \hc Federal Funds survey is 
conducted. Definitions and guidelines that are suitable to those 
other purposes may result in information that is not comparable 
with the data transmitted to the Foundation for Federal Funds. 

SOURCES 

Data on R&D funds in this report for years prior to 1952 
were compiled by the Bureau of the Budget (which later became . . 
OMB). Later data were based on NSf surveys. These data have 
been published in previous issues of this series, but certain ad- 
justments have been made to reflect comparability with the 
latest reporting concepts evolved by the agencies. 

Supplementing the statistical : data collected through the 
Foundation's survey of Federal agencies, a variety of sources 
were used for the text of this report, including the narrative 
statements submitted by the agencies, published records of 
testimony presented by the agencies to committees of the Scs;die 
and the House, the 1973 Budget Appendix; and personal con- 
tacts with agency respondents. 

The different reporting procedures have^led to different 
amounts being reported, by CASE and Federal Fundsns follows: 

a. The obligations for research and development to universi- 
ties and colleges reported for Federal Funds \n ] 91 ] amounted 
to $1,645' millic or $100 million more than the amount 
reported for CASE. Most of this difference can be attributed^o : y /' 
variances in the amounts reported by certain subdivisions within 
HEW. The Fet/ero/ FyA7t/5 R&D total for the National Institutes 

of, Health included funds for General Research Support grants, f | 

and in, CASE they were under the category entitled "general. 

support : for science," which is defined to cover such grants. A , ' . 

higher Office of Education R&D total \w Federal Funds 2\so 

contributed significantly to the overall iFet/eri// Funds-CASE 

difference, ^or Federal Fy/7c^s OE was able to Identify the 

university and college sector as the firial performing sector for , 

certain State research grants and report them accordingly. How- • . . V 

ever, for the CASE report this performer information was not . 

available and, consequently, these funds were not included in ,f 

the CASE tabulations. 

, ; ; : ■ ■ ■ ■ ' \ ■ ■■ ' . '-i .' ■ ' 

A difference in reported totals for NSF was another factor 

contributing to the overall higher Fec/erc7/' FyA7c/5 total. For . . ^ . 
Federal Funds NSF reported that portion of science develop- . 

ment program funds which supported R&D activities, while for ^ ^ X- 

CASE all such funds were reported under the ''general support I. ■ .. 

for science" category, . . J.. . ' , 



b. The R&D, obligation total to university-administered 
FFRDC's reported for i-e ,:,al Funds was $729 million in 197 I, 
or $66 million less than reported for CASE. The $55 million 
subcontracted by NASA's |ei Propulsion Laboratory accounted 
for i,:i)si of this difference. For Federal Funds this amount is 
included in ultimate-performer categories (mainly industry), 
while for CASE the subcontracted amount was included in the 
R&D obligations to FFRDC's administered by universities. 

c. The total R&D plant obligations to FFRDC's admin- 
istered by universities and, colleges reported for Federal Funds 
was $179 million in 1971, or $6 million less than reported for 
CASE. Most of Ihis difference arose from A EC reporting "costs'^ 
forCASE and "obligations" for Fec^ert;/ F£;/;c^<r. 

The following factors should also be considered in comparing 
the data appearing In the two renorts: r 

(a) For Federal F///?c^5 ej.jh agency includes In i'.s own 
obligations the amounts transferred to other agencies for further- 



ance of lis work, and the receivinfi agencies do not report funds 
transferred to them. On the other hand, in the CASE survey, the 
data are reported by the agency that made the ft//<7/ distribution 
of the funds to a given institution. Thus, for the CASE survey, 
agencies included funds received from other agencies, and ex- 
cluded funds transferred to other agencies, the reverse of the 
Federal Funds process. VVhilc such transfers should balance each 
other out with no resulting changes in total R&D obligations, 
these varying reporting practices do add to the possibility, of 
differences between the two reports. 

(b) The CASE reports, in most instances, are prepared by. 
other components within each agency than those which prepare 
the Federal Funds responses. Furthermore, the CASE data are 
collected several months earlier than ihc Federal Funds simsuf^s. 
Although, in theory, these conditions in themselves should not 
lead to reporting differences, in practice differences do arise. 
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APPENDIX B 

Federally Funded Research 
and Development Centers 

FISCAL YEARS 1971-73 



Office of the Secretary of Defense 

Administered by Other Nonprofit Institutions 
Institute for Defense Analyses (IDA) . 

Department of the Army 

. Administered by Other Nonprofit Institutions 
Human Resources Research Organization 
Research Analysis Corporation ( RAC) 

Department of the Navy 

Administered by Universities and Colleges 

Applied Physics Laboratory (johns Hopkins 
University) 

' Applied Physics Laboratory (University of 
Washington) 
Center for Naval Analyses (University of 
Rochester) 

Ordnance Research Laboratory (Pennsylvania 
State University) 

Department of the Air Force 

Administered by Universities and Colleges 

Lincoln Laboratory (Massachusetts Institute of 
Technology) 

Administered by Other Nonprofit Institutions 

Aerospace Corporation ' 
Analytic Services, Inc. (ANSER) 
Electromagnetic Compatibility Analysis Center 

(Illinois Institute of Technology, Researcn 

Institute (IITRI) ) 
MITRE Corporation 
RAND Corporation 

Department of Health, Education, 
and Welfare 

Office of Education^ 

Administered by Universities and Colleges/ 

Center for the Advanced Study of Educational 
Administration (University of Oregon) 



department of Defense 

Office of the Secretary of Defense 

Administered by Other Nonprofit Institutions 
Institute for Defense Analyses (IDA) 

Department of the Army 

Administered by 'Other Nonprofit Institutions 
Human Resources l^esearch Organization 
Research Analysis Corporation (RAC) 

Department of the Navy 

: Administered by Universities and Colleges 

Applied Physics Laboratory (Johns Hopkins 
University) 

Applied Physics Laboratory (University of 

Washington) 
Center for Naval Analyses (University of 

Rochester) 

Ordnance Research Laboratory (Pennsylvania 
State University) 

Department of the Air Force 

Administered by Universities and Colleges 

Lincoln Laboratory (Massachusetts Institute of 
Technology) 

Administered by Other Nonprofit Institutions 
: Aerospace Corporation 

Analytic Services, Inc. (ANSER) 
Electromagnetic Compatibility Analysis Center 
(Illinois Institute of Technology, Research 
Institute (IITRI) ) 
MITRE Corporation 

RAND Corporation . _ 

epartment of Health, Education, 
nd Welfare 

Office of Education'^ 

Administered by Universities and Colleges 

Center for the Advanced Study of Educational , 
: Administration (University of Oregon) 



Center for Research and Development in Higher 
Education (^University of Calii'ornia) 

Center for Research and Development for 
Learning and Re-Education (University of 
Wisconsin) 

Center for the Study of the Evaluation of 
Instructional Programs (University of Cali- 
fornia] 

Center for the Study of Social Organization of 
Schools and the Learning Process (Johns 
' Hopkins University) 

Learning Research and Development Center 

(University of Pittsburgh) 
Research and Development Center in Teacher 

Education (University of Texas) 
Stanford Center for Research and Development 

in Teaching (Stanford University) 

Administered by Other Nonprofit Institutions 

Appalachia Educational Laboratory 

Center for Educational Policy Research (Stan- 
ford Research Institute) 

Center for Urban Education 

Central Midwestern Regional Education Labo- 
ratory 

Eastern Regional Institute for Education 
Educational Development Center J nc. 
The Far West Laboratory for Educational 
Research and Development 

Mid-Continent Regional Educational Labora- 
tory 

National Laboratory for Higher Education^ 
Northwest Regional Educational Laboratory 
Policy Research Center (Syracuse University 

'Research Corporation) 
Research for Better Schools J nc. 
Southeastern Educational Laboratory 
Southwest Educational Development Labora- 

Southwest Regional Laboratory for Education- 
al Research and Development 

Southwestern Cooperative Educational Labora- 
tory • 

Upper Midwest Regional Educational Labora- 
tory/ Inc. 



erJc 



Atomic Energy Commission 

Administered by Industrial Firms 

Bettis Atomic Power Laboratory (Westinghouse 
. Electric Corp.) 

Hanford Engineering Development Laboratory 
(Westinghouse - Hanford Corp.)^ 

Knolls Atomic Power Laboratory (General Elec- 
tric Company) 

Mound Laboratory (Monsanto Research Corp.) 

National Reactor Testing Station (Aerojet Nu- 
clear Corp.) 

Oak Ridge National Laboratory (Union Carbide 
Corp.) 

Sandia Laboratory (Western Electric Co., Inc. — 

SandiaCorp.) 
Savannah River Laboratory (E. I. duPont de 

Nemours & Co., Inc.) 

Administered by Universities and Colleges 

Ames Laboratory (Iowa State University of 
Science and Technology) 

Argon ne National Laboratory (University of 
Chicago and Argonne Universities Assn.) 

Brookhaven National Laboratory (Associated 
Universities, Inc.) , 

Cambridge Electron Accelerator (Harvard Uni- 
versity) 

E.O. Lawrence Berkeley Laboratory (University 
of California)"* 

E. 0. Lawrence Livermore Laboratory (Univer- 
sity of California)"* 

Los Alamos Scientific Laboratory (University 
of California) 

National Accelerator Laboratory (L!/niversities 
Research Association, : Inc.) 

Oak Ridge Associated Universities 

Plasma Physics Laboratory {Princeton Univer- 

sity);/:;'^ ' 

Princeton-Pennsylvania Accelerator (Princeton 
University)^ 

Stanford Linear Accelerator Center (Stanford 
University) • 



Administered by Other N«vv.r- ffit Institutions 
Atomic Bomb Casualty Commission (National 

Academy of Sciences) 
Pacific Northwest Laboratory (Battelle Memori- 
al institute) 

National Aeronautics and Space 
Administration 

Administered by Un.Wersities and Colleges 

Jet Propulsion Laboratory (California Institute 

of Technology) 
Space Radiation Effects Laboratory (College 

of William and Mary) 

National Science Foundation 

Administered by Universities and Colleges 

National Astronomy and Ionosphere Center 

(Cornell University)^ 
Cerro Tololo inter-American Observatory (As- 
sociation of Universities for Research in. 

Astronomy, Inc.) 
Kitt Peak National Observatory (Association of 

Universities for Research in Astronomy, 

Inc.)' \\':'-:/.', 
National Center for Atmospheric Research 

(University Corporation for Atmospheric 

Research) 

National Radio Astronomy Observatory (As- 
sociated Universities, Inc.) 



'In fiscar year 1973 the National Institute of Education 
assumed sponsorship of all these FFRDC's. 

^Formerly Regional Educational Laboratory for the Caro- 
linas and Virginia. 

^ Established in December 197 T to manage AEC's Liquid 
Metal Fast Breeder Reactor program that v/as formerly managed 
by the Pacific Northwest Laboratory onder the WADCO Corp. 

■* In June 1971;the two laboratories of the former Lawrence 
Radiation Laboratory located at Berkeley and Livermore were 
administratively separated and renamed. 

^ Phased out as an FFRDC as of the end of fiscal year 1971. 

^ Formerly Arecibo Observatory. 
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APPENDIX C 

Statistical Table 

Parti 



Federal Funds for 
Research, DevelGpment, 
and R&D Plant 



RESEARCH, DEVELOPMENT, AND R&D PLANT 

C'l. Overall summary, fiscal years 1971, 1972, and P«igo 
1973 . . .' ■. . 51 

02. By agency, fiscal years 1971, 1972, and 1973 52 

RESEARCH AND DEVELOPMENT - AGENCY, 
CHARACTER OF WORK, AND PERFORMER 

03. By agency, fiscal years 1971, 1972, and 1973 54 
C-4. By agency and character of work, fiscal year 

1971 . 56 

C-5. By agency and character of work, fiscal year 

1972 (estituated) ................. 58 

C-6. By agency and character of work, fiscal year 

1973 (estimated) 60 

G-7. By agency and performer, fiscal year 1971 62 
C-8. By agency and performer, fiscal year 1972 

(estimated). 64 

09. By agency and performer, fiscal year 1973 

(estimated) 66 

TOTAL RESEARCH AGENCY, PERFORMER, 
AND FIELD OF SCIENCE 

C-IO. By agency and performer, fiscal year 1971 68 
Oil. By agency and performer, fiscal year 1972 

(estimated). .................... 70 

C-12. By agency and performer, fiscal year i973 

(estimated). . . . ... 72 

C-13. By detailed field of science, fiscal years i971, 

1972, and 1973 . . . 74 

C'14. By agency and field , of science, fiscal year 

1971 ... .........> .... ... ... 75 

C-15. By agency and field of science, fiscal year 

1972 (estimated). . . . . . ...... . . . . . 77 

C-16. By agency and field , of science, fiscal year 

1973 (estimated) 79 
C-17. Psychology and physical sciences, by agency 

and detailed field of science, fiscal year 1971 81 :. 

C-18. Psychology and physical sciences, by agency 
and detailed field of science, fiscal year 1972 
(estimated) . 82 

C'}9-. Psychology and physicar sciences,' by agency 
and detailed field of science, fiscal year 1973 
(estimated) \ .... ^ ...... . 83 

C-20. Life and environmental sciences, by agency 

and detailed field of science, fiscal year 1971 84 

C-21. Life and : environmental sciences, by agency- 
and detailed field of science, fiscal year 1972 
(estimated) . . .. . ... . . . . . . ... . . 85 : 

, C-22. Life and environmental sciences; by agency 
and detailed field of science, fiscal year 1973 
(estimated) . . . .... . ... ... . . . . . . 86 ■■■ 

C-23. Engineering, by agency and detailed field of 

science, fiscal year 1971 ... .. ... . . . . 87 



C.24., 

CIS. 

026. 

C27.. 

C-28. 



C-29. 
030; , 

031. 

032. 

033. ; 

034. . 

035. i 
036. 
C-37. 



039. 
O40. 

04]. 

C-42.^. 

044.;'' 
045. 
046. : 
047. 
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(ESEARGH, DEVELOPMENT, AND R&D PLANT 

'f^][-' C-l. Overall summary, fiscal years 1971, 1972, and Page 

; C-2. I3y agency, fiscal years 1971, 1972, and 1973 52 

RESEARCH AND DEVELOPMENT - AGENCY, < 
CHARACTER OF WORK, AND PERFORMER 

i:';;'/ -C-3. By agency, fiscal ycari, 197 1 , 1972, and 1973 54 
C-4. By agency and character of work, fiscal year 



1971 . . ..... . . .-. 56 

C-5. By agency and character of work, fiscal year 

1972 (estimated) ............ ... . . 58 

phij'C'6. By agency and character of work, fiscal year 
|||5||i:Vg| ■J973-(estimated) ; . . . ' 60 

p}}';-.}' Ol, .By agency and performer, fiscal -year 1971 62 
il:!';' C-8. By, agency and performer, fiscal year 1972 
l|H|?;^^ ^'(estimated).-'. . . •■• •■ • 

|sV;; C-9. By agency and performer, fiscal year 1973 

^^' ^ • . ^ • 66 

rOTAL RESEARCH AGENCY, PERFORMER, 
\ND FIELD OF SCIENCE 

i/U; C-IO." i By agency and performer, fiscal year 1971 68 
Pjjt^ performer, fiscal, year 1972 .. 

Illlfl:^ . . . . .... . 10 

l|;p«;C- 1 2. By agency and performer, fiscal year 1973 

lis C' 13. By detailed field of science, fiscal years 1971, 

... . . .-. • • • • • ■■■'^^ 

$t<: C-14. By agency and field of science, fiscal year 

197-1 ;:v:,,',. .'. . . ....... . ... ..■'■■■■■75. 

Sg,i;. C-15. By agency and field of science, fiscal year 
k-.fi.i-'' . ,1972 (estimated). , .... ... . . . . . - 77 

ISH. C-16. By agency and field of science, fiscal year 
fii-'" 1973 (estimated). . ... ... . . . 79 

f:' C- 1 7. Psychology and physical sciences, by agenc" 

■ V nnd detailed field of science, fiscal year 19"/ 1 81 

;v;".i !' C-18. Psychology and physical sciences,, by agency 
T, and detailed field of science, fiscal year 1972 

BBl'^ ' ^ ' (estimated) ♦ ♦ • ■ 

V C-19. , Psychology and physical sciences, by agency . 

and detailed field of science, fiscal year 1973 
(estimated) . . ......... ^3 

;:) : C-20. Life and environmental sciences, by agency 
i;: - and detailed field of science, fiscal year 1971 84 

C-2K Life and environmental sciences, by agency 
. and detailed field of science, fiscal year 1972 
§P>:J^^^^^^ . ." ... ,. . .;. . ... ■ 85, 

linh' ; C-22. ^ Life' and environmental sciences, by agency 
St : and detailed field of science, fiscal year 1973 

pK|5 (estimated)' ■■. . . ....... 86 

C-23, Engineering, by agency and detailed field of 

science, fiscal year 1971 .... . ....... 87 



C-24. Engineering, by agency and detailed field of P^^ge 

science, fi«ical year 1 972 (estimated) . . . . . 88 
C-25. Engineering, by agoncy and detailed field of 

science, fiscal year (973 (estimated) ..... 89 
C-26. Social sciences, by agency and detailed field 

of science, fiscal year 1 97 1 . 90 

C-27. Social sciences, by agency and detailed field 

of sciei :, fiscal year 1972 (estimated) ... 91 
:C-28. Social sciences, by agency and detailed field 

of science, fiscal year 1973 (estimated) ... 92 

BASIC RESEARCH - AGENCY, PERFORMER, 



AND FIELD OF SClcNCE 

C-29. By agency and r rformer, fiscal year 1971 93 
C-30. By. agency and performer, fiscal year 1972 

(estimated) . . 94 

C-31. By agency and performer, fiscal year 1973 

(estimated) ... . . . ..... 95 

C-32. By detailed field of science, fiscal years 1 97 1 , 

1972, and 1973 . • ..... . . ....... 96 

C-33. By agency and field of science, fiscal year 

: 1971 . :. . . ..... . . . . 97 

C-34., By agency and field of science, fiscal year 

. 1972 (estimated)! ............. ... 98 

C-35. By agency and field of science, fiscal year 

1973 (estimated). . . ... ... 99 



C-36. Psychology and physical sciences, by ager cy 

and detailed field of science, fiscal year 1971 100 
C-37. Psychology and physical sciences, by agency 

and detailed , field of science, fiscal year 1972 

(estimated) . ... . . . . / ...... . . . . . 101 

C-38. Psychology and physical sciences, by agency 

and detailed field of science, fiscal year 1973 

(estimated) .................... 102 

C-39. Life and environmental sciences, by agency 

and detailed field of science, fiscal year 1971 103 
O40, Life and environmental sciences, by agency 

and detailed field of science, fiscal year 1972 

(estimated) ; . . . . . ....... . . ..... 104 

C-41. Life and environmental sciences, by agency 

and detailed field of science, fiscal year 1973 

(estimated) . . . . , . i . ... , . . . ..... 105 

C"42. Engineering, by agency and detailed field of 

science, fiscal year 1971 . . . . . . . . . , , 106 

C'43. Engineering, by agency and detailed field of 

science, fiscal year 1972 (estimated) . ... . 107 
C-44. Engineering, by agency and detailed field of 

science, fiscal year 1973 (estimated) . . . . ,108 
C-45. Social sciences, bv agency and detailed field 

of science, fiscal year 1971 . . . . . . . . . . . 109 

C-46. Social sciences, by agency and detailed field 

of science, fiscal year 1972 (estimated) . . , . HO 
C'47. Social sciences, by agency and detailed field 

of science, fiscal year 1973 (estimated) ... . 111 



APPLIED RESEARCH - AGENCY, PERFORMER, 
AND FIELD OF SCIENCE ; p^^^ 

C-48: . .By agency and performer, fiscal year ! 97 1 112 
. . C-49. By agency and ■ performer, fiscal year 1972 

(estimated) 114 

C-50. By agency and performer, fiscal year 1973 

(e-timated) 116 

C-51. By detailed field of science, fiscal years 1971, 

1972, and 1973 ................ 1 1 8 

C-52. By agency and field of science, fiscal year 

1971 . . . ... ......... .... .... . 119 

C-53. By agency and field of science, fiscal year . 

1972 (estimated) . 121 
. C-54. By agency and fiefd of science, fiscal year 

1973 (estimated) ................. 123 

C-55. ; Psychology and physical sciences, by agency 

and detailed Hold of science, fiscal year 197 1 125 
■C-56. Psychology and physical sciences, by agency 
■ and detailed field of science, fiscal year 1 972 

(estimated) ................. . . . 126 

C-57. Psychology and physical sciences, by agency ; 

and detailed field of science, fiscal year 1973 

(estimated) . .' . . 127 

C-58. Life and environmenial sciences, by agency 

and detailed field of science, fiscal year 1971: 128 
C-59. Life and environmental sciences, by agency 
' and detailed field of science, fiscal year 1 972 

(estimated). . . . ■ ............... 129 

C-60. Life and environmental sciences, by agency 

and detailed field of science, fiscal year 1973 

(estimated). .:. .^ 130 

C-61. Engineering, by agency and detailed field of 

science, fiscal year 1971 131 
C-62. Engineering, by agency and detailed field of 

science, fiscal year 1972 (estimated) . ..... 132 

C-63. Engineering, by ; agency and detailed field of 

science^ fiscal year 1973 (estimated) . . . . . / ,133 
C-64. Social sciences, by agency and detailed field 

of science, fiscal year 1971 . . . . ...... 134 

C-65. Social sciences, by agency and detailed field 

of science, fiscal year 1972 (estimated) . . . . 135 
066. Social sciences, by agency and detailed field 

of science, fiscal year 1 973 (estimated) .... 136 

DEVELOPMENT - AGENCY AND PERFORMER 
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NOTES 



• The source of data is the National Science 
Foundation, except where noted on individu- 
al tables. 

• Estimates for 1973 are based on The Budget, 
FY 7975, as submitted to Congress, and do 
not reflect subsequent appropriation and ap- 
portionment actions. 

• Asterisks appearing in lieu of figures indicate 
that the amounts are less than $50/'00. 

• The abbreviation "FFRDC' appearing in sta- 
tistical tables refers to Federally Funded Re- 
search and Development Centers. 

• Defense Agenr'es within the Department of 
Defense inclu c agencies such as the Ad- 
vanced Research Projects Agency, the Nation- 
al Security Agency, the Defense Nuclear 
Agency, and the Defense Communications 
Agency. 

• Departmentwide Funds of the Department of 
Defense include the Emergency Fund and 
Civil' Defense, 



• The Atomic Energy Conimission's R&D data 
reflect accrued obligations and costs. 

• In tables showing extramural performers, 
obligations to agricultural experiment stations 
are included under obligations to universities 
and colleges. 

• The Social and Economic Statistics Adminis- 
tration, Department of Commerce, was estab- 
lished in fiscar year 1972 and includes the: 
former Bureau of the Census and Office of 
Business Economics. ; • 

• The Employment Standards Administration 
and the Occupational Safety and Health Ad- 
ministration, Department of Labor, in prior 
years were included in the former Workplace 
Standards Administration. 

• The National Institute of Education, which 
was established within the Department of 
Health, Education, and Welfare in fiscal year 
1973, will assume a major portion : of the 
R&D activities of the Office of Education. 
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Table C-l. Summary ot Federal funds for research, development/and R&D plant, fiscal years 1971, 1972; " 



[Millions of dollars) 



Item 



TOTAL EXPENDITURES FOR RESEARCH, DEVELOPMENT, 
AND R&D PLANT 



Research and Development . . . 

R&D Plant . . ; • ■ • • 

TOTAL OBLIGATIONS FOR RESEARCH, DEVELOPMENT, 
AND R&D PLANT ....................... 



Research and Development 
Total Research 



Basic Research . , 
Applied Research . 



Development 
R&D Plant. . 



Research and Development 
Performers 

Federal. intramural^ . 

Industrial firms ■ 

FFRDC's administered bv industrial firms, . . . . . 

■ : Universities and colleges . . . . . ........... 

FFRDC's administered bv universities and colleges 
: Nonprofit institutions : . . ... . . . . ....... 

FFRDC's administered bv nonprofit institutions . . 
Other domestic performers .............. 

Foreign, . . . . . . . . . V 

Research 

Performers " 

Federal intramural^ 

Industrial firms 

FFRDC's administered bv industrial firms . . . . . 

Universities and colleges . . 

FFRDC's administered bv universities and colleges 
Nonprofit institutions . . . . . . . .... . . . . 

FFRDC's administered bv nonprofit institutions 

Other domestic performers 

Foreign . . 



Fields of science 

Life sciences . . . . . . 

Psychology . . . . . . 

Physical sciences . . . . 

. Environmental sciences 
Mathematics ... . . 1 

Engineering 

Social Sciences .... . 
Other sciences , . . . 



Basic. Research 
Performers 

Federal intramural^ 

Industrial firms 

FFRDC's administered by industrial firms. . ; . . . . 

Universities and colleges . ............... 

FFRDC's administered by universities and colleges 
Nonprofit institutions ... . . . ■. ........ . 

FFRDC's administered by nonprofit institutions . . 



Actual 
1971 



15,992.4 



15,379.7 
612.7 



16,160.8 



15,549.5 



6,1 50.2 



2,132.3 
4,017.9 



9,399.3 



611.2 



4,165.6 
7,630.5 
480.2 
1,644.5 
728.9 
485.6 
210.2 
141.1 
63.1 



2,033.2 
1,626.9 
75.7 
1,495.7 
398.9 
314.3 
52.4 
100.5 
52.7 



1,673.3 
115.7 

1,042.6 
677.5 
121.7 

2,111.2 
305.7 
102.6 



534.6 
412.5 

29.2 
794.4 
260.0 

72.4 
2.1 



Estimates 



1972 



1973 



16,733.9 



16,093.6 
640.3 



17,485.3 



16,820.9 



6,749.4 



2,395.2 
4,::S4.3 



10,071.5 



664.4 



4,509.1 

8,120.6 
515.1 

1,915.3 
782.7 
510.3 
197.4 
187.5 

: 82.8 



2,171.9 
1,705.2 
: 76.2 
1,757.4 
442.0 
360.5 
52.2 
121.8 
62.2 



1,967.6 
140.5 

1,116.1 
764.3 
138.7 

2,163.2 
330.5 
128.6 



577.9 
469.5 

30.3 
913.4 
286.5 

79.3 
5.5 



17,326.9 



16,632.4 
604.5 



18,626.3 



17,790.8 



7,296.9 



2,604.3 
4,692.6 



10,493.9 



836.0 



.4,597.8 
8,682.9 
553.3 
2,126.1 
817.9 
484.2 
207.5 
227.5 
. 93.6 



2,273.0 
1,913.9 
80.5 
1,953.1 
467.1 
320.3 
67.7 
145.6 
75.7 



2,126.0 
144.6 

1,230.9 
804.6 
142.2 

2,258.1 
403.0 
187.5 



590.3 
521.3 
30.4 
1 ,024.0 
301.3 
82.3 
11 .9 



I le m 



Basic research — Continued 

Other domestic performers 
Foreign 

Fields of science 

Life sciences ........ 

Psychology 

Physical sciences . , . . . . 
Environmental sciences . . 

Mathematics 

:■ Engineering . , 

Social sciences ... . . . 

Other sciences . . . .• . . 



Applied research , : r 

Performers , , 

Federal intramural^ . . . . . . 

Industrial firms : ... . ... ; . . . .■■ 

FFRDC's administered by industrial fi 
Universities and colleges . ; . . 
FFRDC's administered by universities 
Nonprofit institutions . . . , . 
FFRDC's administered by nonprofit ir 
Other domestic performers 
Foreign .......... ; . . ... 

Fields of science 

Life sciences . ■ • 

Psychology . . ... ..... . . . 

Physical sciences , / . . \ . ' 

Environmental sciences . . . . . . 

Mathematics , . .... ...... . 

Engineering .-_ 

Social sciences . ........ 

Other sciences. . . 

Development 

Performers .. 
Federal intramural^ ....... : . . _ 

Industrial firms ... . . . . 

FFRDC's administered by industrial fi 
Universities and colleges . '. . . . . ; " 

FFRDC's administered by universities 
Nonprofit institutions . . . . , . . - 

FFRDC'sadministered by nonprofit ir 

Other domestic performers 

Foreign , . ... .\' . . , . . ^. . - 

R&D Plant i; i" 

Performers supported . v - 

Federal intramural ... . 

Industrialfirms 

FFRDC's administered by industrial fi 
Universities and colleges ......i" 

FFRDC's administered by universities 
Nonprofit institutions 
FFRDC's administered by nonprofit ir 
Other domestic performers ..... 

Foreign . . . . . ... . . . . . . . .:. 



^Intramural activities cover costs associated with the administration of Intramural and extramural 
programs by Federal personnel as well as actual intramural performance. 

SOURCE: National Science Foundation 
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rabfe C-1 . Summary of Federal funds for research, development, and R&D plant, fiscal years 1971, 1972, 1973 

[Millions of dollars] 



EVELOPMENT, 



LOPMENT. 



lieges | 



lieges 



lieges 



Actual 
1971 



15,992.4 



15,379.7 
. 612.7 



16,160.8 


17,485.3 


18,626.8 


15,549.5 


16,820.9 


17,790.8 


6,150.2 


6,749.4 


7,296.9 


2,132.3 
4,017.9 


2,395.2 
4,354.3 


2,604.3 
4,692.6 


9,399.3 


10,071.5 


10,493.9 


611.2 


664.4 


836.0 



4,165.6 
7,630.5 
480.2 
1,644.5 
728.9 
485.6 
210.2 
141.1 
63.1 



2,033.2 
1,626.9 
75.7 
1,495.7 
398.9 
314.3 
52.4 
100.5 
52.7 



1 ,673.3 
115.7 

1 ,042.6 
677.5 
121.7 

2,111.2 
305.7 
102.6 



534.6 
412.5 
29.2 
794.4 
260.0 
, 72.4 
2.1 



Estimates 



1972 



1973 



16,733.9 17,32H.9 



16,093.0' 16,632.4 
640.3 694.5 



4,509.1 
8,120.6 
515.1 
1 ,915.3 
782.7 
510.3 
197.4 
187.5 
82.8 



2,l7f.9 
1,705.2 
76.2 
1,757.4 
442.0 
360.5 
52.2 
• 121.8 
62.2 



1,967.6 
140.5 

1,116.1 
764.3 
138.7 

2,163.2 
330.5 
128.6 



577.9 
469.5 

30.3 
913.4 
286.5 

79.3 
5.5 



4,597.8 
8,682.9 

553.3 
2,126.1 

817.9 
; 484.2 

207.5 

227.5 
93.6 



2,273.0 
1,913.9 
80.5 
1,953.1 
.467.1 
320.3 
67.7 
145.6 
75.7 



2,126.0 
144.6 

1,230.9 
804.6 
142;2 

2,258.1 
403.0 
187.5 



590,3 
521.3 
30.4 
1,024.0 
301.3 
82.3 
11.9 



Item 



Basic research — Continued 

Other domestic performers 
Foreign ■ • • • 



Fields of science 

Life sciences 

Psychology " 

Physical sciences .... 

Environmental sciences 
Mathematics ...... 

Engineering ...... 

Social sciences . . . . 

Other sciences . . . . 



Applied research 
Performers 

Federal intramural^ . 

Incustrial firms 

FFRDC's administered by industrial firms. . . . . . 

Universities and colleges , ............ . . 

FF'RDC's administered by universities and colleges 
nonprofit institutions . . . . . . . ...... . .. . 

FFRDC's administered by nonprofit institutions . . 
Other domestic performers . .... . . ... . . . . 

- Foreign . 



Fields of science 

Life sciences 

Psychology 

Physical sciences . ■. ..... . . . . . . . ...... 

Environmental sciences . . . . . . . . . , . . ... . 

Mathematics . 

Engineering ...................... 

Social sciences 

Other sciences ..... . 

Development 
Performers 

Federal intramural^ . . . 

Industrial firms .................... 

FFRDC's administered by industrial firms . . . . 

Universities and colleges .... . . . . . . . . . . . . 

FFRDC's administered by universities and colleges 

Nonprofit institutions ... . , . . . . 

FFRDC's administered by nonprofit institutions 

; Other domestic performers . '. . 

Foreign . . . 

R&D Plant 

Performers supported „ 

Federal intramural .................. 

Industrial firms . .; . . 

, FFRDC's administered by industrial firms. . . . . . 

Universities and colleges 

FFRDC's administered by universities and colleges 
Nonprofit institutions . . . . . .... . ...... 

FFRDC's administered by nonprofit institutions . . 
Other domestic performers .............. 

Foreign . . .... . . , ....... 



Actual - 
1971 



19.2 
7.9 



595.7 
48.8 

743.4 

392.7 
52.3 

219.7 
69.6 
10.2 



1,498.5 
1,214.4 
46.4 
701.3 
138.9 
241.9 
50.2 
81.3 
44.8 



1 ,077.6 
66.9 
299.2 
284.8 
69.5 
1,891.5 
236.1 
92.3 



2,132.4 
6,003.6 
404.5 
148.8 
330.0 
171.3 
157.8 
40.5 
10.4 



200.0 
56.8 
110.6 
49.2 
178.7 
2.5 
3.3 
1.2 
8.9 



Estimates 



1972 1973 



20.6 
12.1 



738.4 
57.5 

769.6 

455.6 
60.4 

225.5 
80.6 
7.6 



1,594.1 
1,235.7 
45.9 
844.0 
1 55.4 
281.2 
46.7 
101.2 
, 50.1 



1,229.2 
83.0 
346.5 
308.7 
78.3 
1,937.7 
249.9 
121.0 



2,337.1 
6,415.4 
438.9 
157.9 
340.7 
149.8 
145.2 
65.8 
20.7 



272.6 
92.5 
84.6 
54.0 
132.8 
19.7 
3.9 
1.7 
2.5 



22,7 
20.1 



814,2 
62.0 
871.6 
467.4 
59.7 
208.8 
106,3 
14,3 



1,6827 
1,392.6 
50.1 
929.1 
165.8 
238.0 
55.8 
122.9 
55.6 



1,311.8 
82.6 
359.3 
337.2 
82.5 
2,049.3 
296.7 
173.2 



2,3247 
6,769.0 
472.8 
173.0 
350,9 
163.9 
139.7 
81 .9 
17,9 



390.6 
102.0 
86.8 
69.2 
144:4 
31.1 
6.5 
2.5 
2.8 



I with the administration of intramural and extramural 
ctual Intramural performance. 
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